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To 

JAMES YOUNG, Esq. 

Sir, 

In looking around, it puzzles me to 
find a Name, more intimately or dearly asso- 
ciated with the true basis of Commercial 
Prosperity, than that I now choose for my 
frontispiece. 

That talent and perseverance may be re- 
warded, by the general advancement in India 
of ev ery thing which tends to the greatness of 
a nation, is the sincere wish of 

Sir, 

Your most Obdt. Humble Servt. 

JOHN BELL. 


Calcutta, Sept. 1 H. 




DIRECTIONS FOR BINDING THE PLATES. 


Plate I. — to face .page 10/ 
Plate II.— to face page 14. 
Plate to face page 38. 

Plate IV . — to face page 20. 


EXPLANATION OF THE PLATES. 

Plate I. 

Fig. 1. — Represents ridge-planting with top-cuttings, on moist soil. 
Fig. 2. — Ridge-planting with old rattoon-cuttings. 

Fig. 3. — Ridge-]>lanting with healthy cuttings. 

Figs. 4. and 5. — Hole-planting, on poor soil — or with doubtful cut- 
tings. 

Fig. 6. — Hole-planting, on good soil, with healthy cuttings. 

• Figs. 7, 8, 9. — Specimens of healthy canes. 

Fig. 10. — Exuberant production, commonly arising from too much 
moisture, and non-attention to trashing. 


Plate II. 

Fig. 1. — Represents the plant shoots germinating from the parent 
cutting, before they break ground. 

Fig. 2. — The appearance of a plant 10 days old. 

Fig. 3. — The same, a month old. 

Fig. 4.— The same, 5 months old. 

Fig. 5. — A plant-cane at full maturity. 

Fig. 6.— A 1st rattoon from the plant stock, stripped of its leaves. 


Plate III. 

Explained at pages 38 and 39. 

Erratum , — ^At page SS^/or a platform, 5 feet in breadth— read 
10 feet. 


Plate IV. 

Front view of the horizontal and vertical cattle mills, adapted to 
two yoke of oxen or mules. 

N. B. Any inaccuracy of delineation in these plates must be 
charged on the ignorance of the Author, who has been tempted to give 
them, solely with a view to explain what probably would not be so 
easily understood by written description. 




ADVERTISEMENT 


In presenting these pages to the Public, the 
practical experience of the Author is liable to 
question, when he presumes to treat upon a subject 
so different in its nature, from that w'hich Iiis present 
ealling adbrds him opportunities of investigat- 
ing. Suffice it, that the vicissitudes of life have 
their course ; and that eleven j^ears have now 
passed by since the effects of climate obliged him 
to quit the West Indies*, whence he dates his 
observations, confining them at present to what 
appears likely to attract the attention of agricul- 
turalists in this country, viz. the General Improve- 
ment of that grand Staple “ Sugar when the legis- 
lature shall think fit, to annul the unwholesome 
distinction in regard to duties, which has hitherto 

• Tobago — 

Permission is given Mr. John Bell, to depart the Island, he having 
complied with the act in such case made and provided. 

Given under my hand, the Twenty-eighth day of April, 1820 . 

. SAMUEL HALL, 
Deputy Secretary. 
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kept in check all disposition towards equitable 
competition. 

The original noiies, made on the difTerent plan- 
tations, where the Author served in the various 
grades, were unfortunatelj left with a relative in 
Cheltenham ; and the want of such data has been 
felt, to render tliis essay perfect on many minute 
points, which memory fails to bring into view, and 
may be attributed by the reader to wilful neglect : 
but he prefers any defects to rest on tliis plea, 
rather than take a leaf from another book, — not a 
dilficult task, considering the many publications 
that have issued from the press, bearing upon the 
same subject. But the Author’s view at present is 
to oiTer, in a condensed shape, such practical in- 
formation, as can only be found imbedded in 
voluminous and expensive works ; and in which, 
the various notices are for the most part transcripts, 
dressed up in figurative language, to attract the 
ear, and mislead the understanding. 

Many relations handed down in this manner, 
and received with unhesitating confidence from 
the respectability of their source, may, in the end, 
if efficiently analyzed, set forth a beautifully 
jfinished picture, covering the defects of inaccurate 



Vll 


delineation. When we read of the test of a gold- 
smith, setting at naught, in the 15th century, the 
doctrines of such learned men as Hortius,*Rii]lan< 

dus, Ingosterus, and Libavius, n ho had severally 

% 

written a history on the supposed “ golden tooth,” 
which W’as said to have sprung from the gums of 
a child in Silesia, through divine instrumentality ; 
and which, after the digestion of their elaborate 
disquisitions, proved to be but a bit of leaf gold, 
ingeniously a])plied to the natural tooth ; we ought 
to guard against too solid a reliance on precepts, 
which are all liable to misconstruction, either^from 
the manner in which they are delivered, or from a 
misconceived judgment of the writer, however 
well grounded his observations and inquiries. 

The lapse of time w'hich has gone by, since the 
Author left the scene of active operation, may tend 
to depreciate his essay ; but it must be conceded, 
that notwithstanding, since that period, several 
scientific improvements have been proposed, in the 
method of boiling and curing Sugar, none of these 
patent inventions, appear to have been generally 
adopted in the West India Colonies, nor does it 
appear that the planter has deviated a tittle from 
the simple process which is laid down in this work. 
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It is therefore consigned to the public in nearly 
the same ivords, as the mind of the author dictated 
about eight years ago, when for amusement he 
compiled a copious MS. volume, treating upon all 
the products common to the West. 



PREFACE 


The following short treatise is oflfered, not with 
a view to introduce prematurely the method of 
cultivation and manufacture adopted in the West 
Indies, but to contrast the practical parts of 
Agriculture which, in every country, are influenc- 
ed, more or less, by prejudice and circumstances, 
and in no part of the world, perhaps, is the 
strength of hereditary opiniative ignorance to be 
found more permanently fixed than India. 

The greatest advantages pointed out by the 
introduction of any new system, will scarcely be 
sufficient to plead for a native agriculturalist, any 
partial dereliction from the footsteps of his 
ancestors ; and it is only through the united efforts 
of a Society, formed for the purpose of collecting 
information upon the practical results of different 
modes, pursued in different countries, and by a 
judicious dissemination of these, that we can ever 
hope to change, or be enabled to correct errors, 
which have obtained, in this country, for a long 
series of years, an almost unchangeable position, 
although powerfully counteracted of late by the 
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efforts of the present Institution. This has al- 
ready done much towards that end, and its 
unremit.ting exertions, it is confidently hoped, 
W’ill eventually be crowned with complete success, 
by promoting a zest for individual skill, enter- 
prize, and industry ; since the period is fast 
approa<^hing which may open a w ider fiehl for the 
free and unshackled range of private competition 
in all branches of Indian jiroduce. 

The present moment a]>pears suitalde to the 
introduction of a work, tending to promote in- 
quiry into the most approved plans of culture 
and manufacture of an article, wiiich has hitherto 
been neglected to an extent, in this country, 
palliated only by the difficulties thrown in the 
way tow'ards a successful competition witli Eng- 
land’s more favored slave colonies in the West ; 
but such unjust partiality, the offspring of legisla- 
tive influence, cannot be expected to last for ever. 
Had the numerous petitions of our home Anti- 
slavery Societies, been anticipated by the legisla- 
ture to their full extent, Great Britain, as most 
part of Europe would, ere this, have been comjiel- 
led to draw on liulia for that grand stajde, which 
a blind policy has attempted to crush. 

Hampered by galling restrictions, it cannot be 
a matter of surprise, that British capital, skill, 
and industry, have been directed and confined 
to the only article — Indigo; which has been 



brought to the greatest pitch of excellence, and 
it is not going too far to hazard an opinion, that 
many other exportable products might have been 
long ago improved in an equal ratio. 

The hope is at least worth cherishing. There 
is not a single production (Indigo excepted) 
which may not be improved by the aid'of skill 
and industry, to a degree of excellence propor- 
tionate to the lamentable condition in which they 
have been nursed by ignorance and apathy. 

It requires but little labour to shew, that a spur 
is all that is required to reverse the present state 
of things. With reference to the minor vegeta- 
ble world, we have witnessed an almost incredi- 
ble change in a very short space of time ; and a 
climate long thought inimical to the productions 
of other countries, has been brought to yield 
vegetables, that would vie with the choicest of 
Covent Garden. And how, it may be asked, has this 
been brought about ? Not by leaving things as they 
were, neither by coercion ; but by example and 
enco uragemeii t . 

If, therefore, in the more humble, although 
not less useful, walks of Horticulture, such an 
improvement has taken place, are we not fully 
warranted in the conviction, that similar happy 
results will arise, in every other branch, to which 
the stimulus of inciting beneficence may be ex- 
tended ? 



Where is the country, on the fece of the earth, 
whose fruits are left to nature, as in India ? We 
cannot even tax 'those who are under the galling 
yoke of .slavery with such indiderence, as here 
prevails. If we turn our eyes towards the grounds 
allotted to negroes, in the West, for cultivation 
during ‘their leisure hours, we behold, not indeed 
a regular nursery or garden, (each spot being 
cultivated according to the taste of its master,) but 
where every root and fruit which the soil is capa- 
ble of nourishing, is seen in its greatest perfection, 
brought, as it were, into one focus, and by the aid 
alone of 13 hours labour out cf ; 'k.w much 
more then ought W'e not to expect from a people, 
whose hours are wholly their own, am. whose 
livelihood is dependent on their agricult ural ex- 
ertions ? But I must pause to recollect, that I am 
speaking of a nation proverbially indolent, and 
whose innate laziness is the otfspring of the very 
soil, whose richness yields too bountiful a return, 
to the sparing uand of imj)rovement. 

That the present infantine and rude state of 
Indian agriculture, is wholly attriLataWe to neg- 
lect, no one will attempt to deny ; and it therefore 
only rests with those, who have it in their power 
to promote, to the utmost of their exertions, both 
individually and collectively, such objects as will 
conduce to tliat general improvement, which cou- 
siderij^ the natural capabilities of soil, and requi- 
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sition for extension of exportable resources, is so 
urgently demanded. 

To induce the natives to forsake the paths of 
ignorance, in which they have trodden, for ages, 
requires a skilful direction. Premiums, indeed, 
are baits which elicit a certain degree of emulative 
competition ; but when we regard the vast extent 
of country, with its thick set population, even 
in the Bengal presidency alone, the application 
t>f these means must be confined to the few who, 
by local and other advantages over their distant 
neig' »(*iirs, stand a double chance of success. 
It , that the promise of money is productive 

of u .c rescfirch, where a natural impulse is 
'r« wanfiiig. 

tliis, we have a melancholy illustration in 
Jhe avarice of the Spaniards; who, unable to with- 
stand the temptation of a golden harvest, brought 
within view by the discovery of the New World, 
felt no torn j>uncf ion lO leave ihr^ir homes, expose 
thenisehcs to buffeting of a perilous ocean, 
and .vade through cioehy and blood, in search 
of gold from the bowels of Mexico and Peru ; 
exterminating, in their course, by deeds of the 
blackest perfidy, an unsuspecting people, who had 
received them with every demonstration of friend- 
ship. Such was the effect produced in the eyes of 
the Spaniards, by the glitter of artificial wealth ; 
that, rather than lead on an unenlightened peo- 
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pie by conciliatory address, and the aid of 
skilful art, to cultivate the more substantial re- 
sources under which the face of the counlry 
groaned, and which required the hand of industry 
alone to open living mines of more productive 
value, than all the hidden treasures that the 
inountahis were supposed to )>ossess, they turn- 
ed their whole attention to conquest and plun- 
der. 

Touching the effect which money premiums 
held out ill this country, by the Agricultural 
Society, may have, it remains at pi “sent conjectural, 
and any opinion advanced on the policy of such 
a step, would be premature, until the examination 
of parcels sent in bv candidates in the course of 
next year, shall have taken place. There can, 
however, be but one, mind as to its tendency to 
excite emulation, and there is hardly any thing 
which cannot be effected for the sake c. possess- 
ing gold. On a recent occasion, in the midst of an 
assembly, 1 heard the Revd. Dr. Carey state in 
illustration, that a late respected member of the 
service had always a ri[)e mango at table on Christ- 
mas day, at the price of a gold mohur. 

With respect, then, to the success of manufactur- 
ing strong-grained Muscovado sugar in Bengal, 
the idea which pervades the minds of sugar 
refiners and others, in England, that the country 
is incapable of producing such^ is altogether 
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erroneous. They imagine, that the soft clammy 
substance of the sugar is owing to the nature of 
the soil and climate, without inflecting, that pro- 
hibitory duties have hitherto shut out European 
skill and capital from producing sugar equal to 
any ina/ in the West Indies. I have seen very 
recent 'v * srimple of Muscovado, sent op from 
Barripore, as tlie manufacture of Mr. Henley, 
W'hich w^as, in my opinion, equal to any I had seen 
or made in the West ; and sufticieiitly negatives 
the crude impression eiit**>-taiued at home of our 
inability to comjao », j > ’ ... ty. 

Another local objection is ottered, that trials 
have been made, atid have been attended with 
loss. This fact is to be lamented, in as much 
that it may tenil to repress -'-"'re gene***-!! appli- 
cation ; but we must consider that t.he int. tion 
of new undertakings is not always accompanied 
by profit to those public-spirited individuals who 
first embark their capital and skill ; yet that it is 
ultimately to the honor of their example, and un- 
happy failure, that others, upon their ruins, are 
enabled to erect the future prosperity of the 
grand design. 

In this light, such individuals may be ranked 
with the undaunted volunteer, who, for his coun- 
try's weal, steps first towards the scaling breach ; 
content, that whatever the result, his name will be 
for ever associated with his country. 
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. 1 do not mean to opine, that the same momen> 
tary enthusiasm seizes those who stand forward as 
practical advocates for improvement in commer- 
cial and agricultural pursuits: for few have 
the means to indulge in new chimeras, of what 
their imaginations conceive, would be successful 
inventions or improvements ; and when their ideal 
speculations are laid before others for approbation 
and support, they are not unfrequently treated 
with contumely ; and their only reward is in 
living to see others reaping the honors of what 
was due to them. Of this we have no mean 
example in the history of the great Glenoese 
navigator, whose notions of the existence of ano- 
ther continent were scoffed at by kings; and the 
honor of whose subsequent discoveries was basely 
usurped by another, who did no more than follow 
his track. 

Again, the few who possess the means to bring 
their ideas to maturity in practice, are supposed 
to he more scrupulous in the outlay ; and that 
their ideas have been so completely argued in 
every possible bearing, that their plan of opera- 
tions cannot fail to realize their most sanguine 
expectations ; and here the fine distinction be- 
tween theory and practice must obtrude, but 
seldom exhibits its deformity, until remedy is 
beyond reach, and the luckless originator is 
engulphed in difficulty, and £ills an easy prey 
to the more crafty 'men of metal. 
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We have abundance of proof touching this 
melancholy fact ; by adverting to the many who 
have, without due caution, embarked in planting 
in the West Indies, and where the issue of their 
calculations might be supposed less speculative, 
by being framed on a generally understood and 
well digested scale of expenditure and profit ; in 
the face of all wiiicli they have been deceived 
and ruined. The chief cause of this has been an 
insufficient fund to embark upon. Thus the 
man, w ho is possessed of a little personal proper- 
ty, with a few favorable instances of affluent retire- 
ment before him, feels a propensity to engage in 
similar pursuits ;and without weighing thoroughly 
the difficulties to be encountered, is tempted to 
make the purchase. He then finds, that to be 
enabled to carry on his operations on the grand 
scale proposed, he must have recourse to borrow, 
and in which he finds little difficulty ; but the 
hand that is extending such encouragement is 
employed behind the curtain to undermine the 
unfortunate adventurer. It is well known, that 
the returns from a sugar plantation are slow, and 
insufficient in the offset to keep down the inter- 
est of the principal expended in its establish- 
ment. 

Another advance is required, but disappoint- 
ment at the issue, inability to meet further calls 
for support, or some other insurmountable pleas 
are set forth ; and the golden prospects of the 
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planter are betrayed, by these manoeuvres, into 
the possession of his creditor, and the debtor falls 
a victim to his theoretical imprudence. 

1 would not be understood to uphold this fact 
as a general feature of the supporters of West 
Indian estates ; for there are many instances on 
record,, of agents being compelled to ham}>er 
themselves with unproductive concerns^ and 
carry them on at their own risque, in hopes of 
retrieving the loss sustained, rather than sink the 
whole by abandonment. 

I have thought proper to mention these cir> 
cumstances, not with a view, uselessly to expose 
the measures of others; but to guard those in 
this country, who may be led away by too 
sanguine ideas of success, against the conse- 
quences, which must inevitably attend an immo- 
derate scale of outlay. We must remember that 
by economy alone in manufacture, the natives 
of Bengal have been able hitherto to supply us 
with that description of sugar, whose depreciated 
qualities (owiug to ignorance in treatment) have 
been translated at home into virtual incapacity ; 
therefore, by the aid of better means and superior 
skill, our view is not only to improve qvalily, but 
to endeavour to make it even cheaper than at 
present. 

Tbis position may possibly be startling to some 
who have deemed such impracticable, and have 
contented themselves with the belief, that the 
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superioritj of llieir improved manufacture, will 
amply make amends for large disbursements. 

There is, however, no plausible reason, why under 
superior skill, and properly regulated economy, 
we should not be enabled to combine cheapness 
and improvement : for it is but natural to expect, 
that under the efficacy of equalized duties, culti- 
vation in Bengal will keep pace with demand 
for the most profitable exportable products ; and 
that the present cheapness of agricultural labour, 
will yield to its more general application, and 
universal distribution. Moreover, the great loss 
caused by the present rude method of partially, 
instead of wholly, inspissating the juice imme- 
diately after expression, will be removed, and the 
excess in quantity gained by the new method, 
would, with the preservation of feculencies, soon 
repay the expense of mills and buildings. 

Lastly, we may conclude these general surmises 
with a firm hope, that (under an amelioration at 
least, if not total absence of all injudicious and 
oppressive restraints, which have tended most 
materially to discourage agricultural pursuits in 
India, especially as regards the article to which 
attention is now chiefly directed), we shall, in 
common with every country enjoying similar 
favour, successfully combat the ridiculous notions 
entertained, regarding our inability to compete 
with the productions of the West Indies and 
America. The idea is too absurd to receive a 
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shadow of countenance, except, from those 
would 'gainsay their conviction for the purpose 
of etfecting particular political objects, which 
might, after all, be grounded on questionable 
principles, and thereby retard, instead of encou- 
rage, the progress of commerce and agriculture. 
These' would undoubtedly flourish, under the con- 
genial influence of a wdse administration, aided by 
the natural advantages which this country possess- 
es, and the impulse given through the exigency 
of tlie times, and slate of trade, consequent f>n a 
want of reciprocal resources, to improve those ad-' 
vantages which Euroj)ean skill and enterjjrize can 
alone bring to perfection : but it is evident, that 
unless every ])Ossiblc liberty be conceded to indi- 
vidual action, no such action can take place. In 
measuring the wisdom of such concession, there 
must be always a variety of jarring interests and 
opinions ; but it is to be hoped, that the several 
petitions which have been transmitted to Parlia- 
ment on this subject, suj)j>ortcd by the opinions of 
such highly respectable and intelligent natives as 
Dwarkanauth Tagore and Rammohun Roy, in 
favor of a measure, which must bring wdth it an 
extension of agricultural labour, commensurate 
with the prosperity of Rritish India, will not be 
addressed in vain. 



SUGAR. 


GENERAL MANAGEMENT 

OF A WEST INDIA PLANTATION. 


Before entering- upon the detail of cultivating- the 
cane, and inanufactui'ing it into sugar, a few remarks 
on the general nianagcineut of an estate, may uot be 
out of place. 

Proprietors themselves, for the most part, reside in 
England, entrusting their property to the care and 
controul of an Attorney y who is a person of tried re- 
])utc, raised to that situation by regular gradation. 
This Attorney is not limited to one, but has frequently 
authority over several {)lantations, upon each of which 
is a Manager y at the disposal of whom again are placed 
two or more Overseers. An operative mechanic is also 
entertained, and a Book-keeper, but this last mentioned 
is not wholly employed by one proprietor; he divides 
his labours to the utmost of his ability ; residing a few 
days, from time to time, upon each estate, from which 
he derives a stated salary*. In situations which com- 
mand a short and easy communication between dif(pr- 
ent estates, a Medical man has sufficient scope for the 
exercise of talcnt^in his daily round to each ; and there 
are few who do not [lossess a very handsome comi>e- 
tency by these means. 

The services of overseers are generally secured for 
a term of three or four years, by indentures, before 
leaving Britain, on very low salaries, seldom exceed- 

* Or receives a stipulated sum for each Negro. 

B 
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ing £40 sterling, and frequently not amounting to more 
than £25 per annum*. Next in gradation to the over- 
seers, sland the drivers^" coopers^ carpeniersj ami 
boilers ; who ai'e the more intelligent and trust-wor- 
thy of the negroes ; whose good services, aided by 
practical experience in their respective vocations, 
entitle them to this pre-eminence over their fellows. 

Upon every well-regulated plantation, a register is 
kept, of the complement of slaves and free people 
of colour; with their names, age, country, and 
capacity. Another register is kept of dead-stock ap- 
pertaining to the works ; also the number of mules, 
horned cuttle, sheep and swine ; with their increase 
and decrease. A third journal is kept in the works, 
which sets forth the occupation of coo]>ers, car- 
penter?;, &c. the quantity of sugar manufactured, 
the process and progress of charging the vats for dis- 
tillation ; the returns made in low wines, and proof 
spirit, &c. 

A fourth diary is distinctly kept, called the Field 
JournaV^ in which is noted every occurrence re- 
lating to field labour, and the various occupations> 
of the different negro gangs, the number of cattle at 
work, &c. 

The hospital, or sick house journal, attaches to 
the doctor, who enters the various diseases with which 
the patients are afflicted ; when received and dis- 
charged ; the births and mortality wdiich take place, 
and so forth. 

Dut]/ of Manager . — The manager is required to 
frame the plan of operations, to direct generally the 
distribution of lands, the quantity to be tilled, what 

* They live upon the estate, and have food, 'tis true, but the amount 
of salary is hardy sufficient to find them in clothing. It must be 
remembered that they are exposed to all weathers ; that articles of 
every description are exorbitant ; and that they are paid in produce^ 
which they are left to dispose of as they best can. 
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portion to be left in reserve, the time to cut the 
plant, what fields require weeding, to apportion 
the negro gangs according to heir strength and 
ability, and finally, to prepare a full ant’ just state* 
inent, (with attested copies of the several journals,) 
of work done, crop realized, disbursements made in 
j)roducc to European assistants, outlay of shingles, 
staves, and other necessaries consumed througliout 
the season, and to indent for such as are required, 
together with stores of salt fish, beef and pork, 
wine, negro clothing, &c. These documents are made 
up annually, and sent to the attorney, who examines, 
and if approved, transmits them to the proprietor 
in England. 

Duties of Field Overseer . — This person must be in 
the field by gun-fire, (sun-rise,) to call over the names 
of the negroes, which are written on the margin of 
a large board, with a line of holes opposite each, and 
as many pins as names. Absentees arc thus noted, 
and if found frequently trespassing, without good 
cause, are punished at the end of a week, according 
to the extent of their offence, either by allotting extra 
work, while the others rest, or as the manager may 
direct*'. 

Work goes on until 9 a. m. when the labourers 
are allowed an hour for breakfast, and they either 
retire to their huts, or, being at a great distance, have 
it brought in clean calabashesf, by women or boys 
left for the purpose of cooking. 


* I must here, in justice to those under whom I served my or- 
deal of overseership, observe, that the whip, (about which so much 
has been said at home,) was never used, except in a few instances 
of severe necessity ; and from what I know, from actual observation, 
of the character of the negroes in their present state, I feel satiahed, 
that to take the power of using the whip entirely from the whites, 
would be to seal their death warrant, 
t A species of Gourd. 
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At 12 o’clock, they are all again summoned, by the 
blowing of a shell, to leave olF work, and have a respite 
for dinner until half past one. Work is then resumed 
until 6 p. M. and each is expected to bring home a 
bundle of guinea grass. 

At 7 o’clock, the overseer again calls over the 
names of field negroes, who stand in front of their 
respective grass bundles. Those who are too lazy 
to cut their portion, or plead no good excuse, are 
required to bring two the following day^^\ 

The grass is then distributed throughout the various 
mule and cattle pens, and all retire to their cabins to 
spend the night as they think fit; and none but an eye- 
witness would credit the gay, and 1 might add con- 
tentedly happy scenes, which prevail throughout their 
clean though humble habitations, after this hour ; could 
we only divest our feelings of the odium accompanying 
the term slave,” which however disconsonaut to the 
ear of every Christian, is nevertheless so distorted and 
exaggerated, as to leave the mind in doubt, when wc 
apply it visibly. Nor would any man, who had ever 
crossed the Atlantic, and viewed the comparatively 
happy state in which these unfortunate creatures 
move, wish to sec emancipation take place, but un<ler 
the most cautious and timely measures ; nor until their 
minds, by education, have been prepared to undergo so 
severe a trial of change ; for until this new man is creat- 
ed, it would be as easy to change the leopard’s spots 
as expect an enfranchised negro, in his present state, 
to work for hire. It would be to turn loose a wild beast, 
that had been caged, and fostered for a time, into 
a wilderness, beside his keeper, without food — but 
this digression is uncalled for, and might lead to 
irrelevant argument. 

* Some managers deprive them of their daily allowance of rum, 
or if women, their allowance of sugar ; but I adopted the above method, 
and found it have the most salutary efPect. 
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Overseer of the Works. — It is necessary that an over- 
seer be placed in charge of the works, whose duty is, to 
see them kept in proper order, and repair; and as tins 
success of good yielding depeiuls much uj)on cleanliness, 
too much attention cannot be bestowed. Thus the mill 
rollers, through which the canes pass, the bed, the 
wooden ducts which convey the juice to the receiver, 
that vessel itself, and every other used in manufacture, 
should be. daily scoured with ashes, or lime water, 
during crop, in order to correct the acidity too apt 
to be imbibed. Out of crop it is enough to give 
them a layer of lime. 

The coopers and carpenters are placed at the dis- 
posal of their overseer, and employed daily in the 
construction of hogsheads and puncheons, in repairing 
vats, mill, &c. 


CLIMATE. 

Wc can arrive at no just conclusion by contrasting 
the modes of conducting agriculture in dififerent parts 
of the globe, without at the same time a general 
reference to climate, which, in the West Indies, may be 
said to constitute four seasons, though of very unequal 
proportions. 

1st. The spring is ushered in during the month of 
May, by almost daily refreshing showers, which bring 
out a bright coat of the most luxuriant verdure ; 
these first partial rains seldom last beyond a fortnight, 
when the atmosphere becomes tranquil, and hails 
the approach of summer, which without a cloud in- 
tervening to obstruct the beautiful serenity, remains 
in this fixed state, (the heat*" only fanned by the 
prevailing south-east wind, which regularly sets in 
about 10 in the morning, and dies with the setting 

* The Thermometer then ranging from 75° to 80°, sometimes 
rising to 85°. 
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sun,) until the middle of August, when the sea 
breeze becomes irregular ; the heat during tlie day 
oppressive ; the nigJits sultry, and rendered irksome 
by the constant buzz of myriads of insects, and harsh 
monotony of the crapaud tribe; the thermometer at 
intervals rising to 

3d. The autumnal rains commence about the 
1st of October, and in their continued and disastrous 
fall, sweep mould, cane pieces, and trees, fruin the 
vast heights, blocking up every vestige of road and 
path^vay round their base. Streams which in the 
morning might be stepped over, are in the space of 
one day converted into unfordable torrents. 

Towards tlie middle of November, the force of the 
current is broken, and the improvement which takes 
place in December, admits of prcj)aration to take otF 
the sugar crop, and may be termed the 4th season, 
which is cool, and delightful until May. TJiis is the 
most joyful season in the West Indies. Nothing is to be 
seen but industry in its fullest dcvelopemcnt, harmoiii- 
ousiy maintained by the cheerful songs of the negroes. 


SOIL. 

The soil of the West Indies is, in general, extremely 
fertile ; and although during the seJison of drought, 
the sun’s influence is severely felt, yet by the dense 
fogs that overhang and envelope the heights at night- 
fall, added to the thick foliage of trees, underwood, 
and fields of sugarcane, a constant and grateful 
moisture is retained*. 

* In proof of this^ it is only necessary to notice, that the Land 
Crab'’ may be traced, (notwithstanding its annual visit to the sea- 
side, for the purpose of spawning,) from the shore to the summits of 
the most central mountains, at all seasons; and it is well known that 
this animal cannot exist without water. 
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Altlioiigh the nature of tlie soil jaries considerably 
throughout these islands, it may be very properly 
classed under four denominations ; — 1st. That which 
predominates, is termed brick-mouldy composed of 
sand and clay, of a nutbrown colour; and not- 
Mutlistanding it exhibits a dry superficies, at an ear- 
lier period than others, the substratum is always 
moist, and it has the advantage of being more easily 
worked. — 2d. The deep “ black mould” is also well 
adapted to the growth of sugarcane; but being, for the 
most part, the basis of low plains, is found too reten- 
tive of water to produce a rich, although more luxu- 
riant })lant : nor is the sugar from such lands capa- 
ble of being thoroughly cured ; for as the cane is wa- 
tery, and never attains the same degree of ripeness, 
the juice requires more than usual ebullition, the tem- 
j)eriiig virtue becomes weakened, or by a superabun- 
dant addition of alkali, the molasses never separate 
fnioly from the saccharine particles. — 3d. In many 
parts, a red or bright brown soil exists, which, in the 
rainy season, imparts to every object in contact, a 
deep yellow colour, resembling paint. — 4th. Another 
description is found of limestone, upon a stratum of 
white niurle, which throws out a lively vegetation, 
hut not so rich a caiie as No. 3. 


LANDS. 

Of the best Method of Distribution and Tillage. 

A systematic planter will have his estate always un- 
der a division of four equal parts, as nearly as possible. 
1st. In woodland and hush. 

2nd. In fallow, reserved for a second ploughing or 
holeing, with 60 acres guinea grass. 

3rd. In plants. 

4th. In rattoons ; — 
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and no inducement will load him to break in upon this 
order, save an actual failure in his crop, from blast, or 
other unforeseen calamity. 

Some young managers, zealous of outstripping their 
neighbours, aiid to evince their desire to make a good 
appearance, promote an excessive and irregular culti- 
vation, without reflecting that the same negroes and 
cattle are limited to take il^olT, the same mill or mills 
to grind it, the same number of coppers to evapo- 
rate the li(|iior, and the same number of coopers to 
make up hogsheads for its reception, as for a well 
apportioned crop. The effects of this system are, 
the destruction of valuable cattle, a double num- 
ber of disabled negroes returned to the sick-house, 
the probable loss of cane, which frequently cannot 
be cut in time, or being cut, cannot be conveyed 
from the field, owing to these and other causes. These 
facts point out the necessity of applying the end to 
the means, and of limiting cultivation to the natu- 
ral capability of an estate. 

Lands intended for the reception of cane, ought 
to be chosen new ; and those woodlands most free 
from the growth of large timber, arc preferable, as the 
labour required in cutting and stunting such, is great. 
New woodlands are better adapted to sugar cultiva- 
tion, in consequence of the rich and grateful vege- 
table deposit, left by fallen leaves, and decay of peren- 
nial underwood. The land is then thoroughly cleared of 
bush, leaving it conveniently laid out in rows for a 
few days to dry, when it is easily consumed by setting 
fire to it in different places, about sunset; after 
which, any of the larger roots may be taken up, by 
running a plough through it, if on plain; but if on 
high or uneven ground, extraction by the hoe must be 
resorted to. 

On plains, the plough is sometimes introduced, 
but only as a preliminary measure to loosen the mould. 
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and as a relief to the Negroes, preparatory to holing ; 
and it is on such plains alone that draining is requi- 
site, as in ridge holing on hilly ground the water finds 
its way spontaneously without detriment to the plant. 


OF LAYING OUT, AND HOLING LANDS. 

In bringing high lands (hills) under cultivation, it 
is usual to coininencc at the top, and as there are 
few of any great circumference possessing unexcep- 
tionable soil throughout, that of least worth is 
reserved for the growth of hard ti’ubers, which 
come into use in the erection and repairs of works. 
Leaving therefore the summit in its original state, as 
a protection to the land below, from the force of tlie 
rains, line off that portion intended for |)lanting, so 
as to run parallel with the base, intersecting it 
by angular paths in a zig-zag direction, for the con- 
venience of travelling, and taking off crop. 

On either high or level lands, the method of hol- 
ing is the same, but ridge planting is preferable, 
unless upon very ricli lands, where the plant requires 
scope on all sides to throw out its lateral shoots. 

1 have already stated, that lands intended for culti- 
vation, ought to be cleared of all underwood and weeds, 
and that the plough run through it once or twice, 
adurds very great relief to after-labour. This should 
be done in May, and the ground, thus partially pul- 
verized, allowed to remain in fallow against au- 
tumn, when the negroes will hole almost double the 
quantity than if stiff and unbroken. That portion 
intended for immediate planting, is divided into plots 
of twenty-five acres by pathways, for the convenience of 
bringing off the qane when cut, as also to preserve re- 
gularity in holing, which is done by subdividing these 
plots into squares : thus, with a line knotted at intervals, 
mark oiS* with pegs a straight line, distant four feet 
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from the margin ; again from tlic line given, draw 
another equidistant parallel, and so on, until you 
arrive at the opppsite margin. I'licn by intersecting 
these lines, your plot will be ready for the lioe, which 
is best done by arranging the negroes along the first 
marginal line, and allotting one square to each. The 
females ought to be ranged along ilie o|>posite mar- 
gin, or on a distinct plot, as they caiiuor keep up with 
the males, and it is only by a welUecpialized distri- 
bution of labour that any degree of emulative regu- 
larity in holing can be inaintaiued. 

The first range of holes being completed, tlie ne- 
groes retreat, and digout the second line of holes, 
and soon. The dimensions of these vary according 
to the soil, and ideas of planters; but tin y, in general, 
average eight inches in depth, three feet in width, 
at top, dimiaisliing by sloj)C to 14 incl>es at bottom*. 

Ridge holing is performed precise ly v»u the same 
plan, with this difference, tliat it does not retjuire such 
iiiceness in the forinatioii of banks, and upon the 
whole, more easy, requiring no subdivision, ami thi.,t 
the ridge in aingle stem planting may be tlirce inches 
narrower. 


OF PLANTING. 

First, with respect to square-hole planting, much 
depends upon the description of cuttings ; and on this 
point, I have heard various opinions advaiice<l by differ- 
eut planters. Some contend, that the stem nearest 
the root, is best suited to become a i)laut, while others 
prefer the top cuttings. As far, liowcver, as niy judg- 
ment has led to any practical inlereuce, 1 fei J satisfic<l, 

* By this mode of holir.g, labour may be computed at one acre per 
day, to 40 negroes, provided the iami has had the advantage of 
previous ploughing ; if not, new day soil will occupy from (iO to 70 
negroes, to complete the suiue number of holes. 
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that the preference of either depends greatly on the soif 
and time of planting. Thns, in heavy, moist, and very 
rich land, tlie under stein will be found more certain 
and pi'odnctive, being less replete with unripe juice, 
and consequently less liable to rot, which is frequent- 
ly the t ase with top plants, especially if much rain 
falls before the young shoots appear above ground. If 
the weather is favorahle, and the soil not overcharged 
'with moisture, top cuttings are unquestionably the 
best. Though of little use in manufacture by means 
of their watery consistence, they are applicable to the 
former jmrpose ; and even under the disadvantage of 
bad '\eatlieran<l moisture, may be successfully used 
by taking the [)n‘cautk>u of placing them in such a 
position in the ridge, that the upper extremity be not 
covered. 

The same reasoning must determine the number 
of stems n^quired for each bole, and their proximity 
to each other in the ridge orfunow ; therefore, on very 
rich soil, witli the advantage of cuttings, I con- 

sider two steins in length, {>roportionate to the width, 
putlicient, placed longitudinally; but if very old rat- 
toons, or cuttings too near the top, from which few 
germs are likely to come, four^ placed at equal dis- 
tances from the sides, will not prove too many. The 
same caution is necessary in ridge planting. If good 
healthy stems, they ought to be laid along the center 
of the furrow, in a direct line barely touching each 
other; if weak, or old rattoon plants, they must be laid 
against each otlier in a semi-double position, for it is 
more easy to thin a cane piece by lop2)iiig off all 
lateral shoots, after the parent stem begins to shew its 
joints, than to fill up gaps, the result of too thin plant- 
ing, which cannot be done without disturbing the 
adjoining stocks, at all times detrimental. But this 
latter mode ought not to be pursued, excepting in light 
or impoverished soil, as thick planting on rich ground 

c2 
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defeats the purpose, by the destruction of young slioots, 
which are either wholly choked, or run up into weak 
suckers. 

The holes and ridges being planted according to 
the above directions, mould from tiie banks is drawn 
over them lightly with the hoe*. They generally 
break ground in twelve days, and the young shoots 
will shew a fine even line in three days more, if the 
stems have been carefully put in ; but the reverse 
ought not to cause anxiety, as many plants will not 
stock before the end of the third, and often the fourth 
week ; so that the first Aveeding may be gone through, 
after the shoots have attained the lieight of a few in- 
ches, bringing doivn with the hand a little mould 
about their roots, leaving unmolested the spaces caused 
by the non-appearance of shoots, when new plants must 
be brought to supply the place of the old stock, which 
will bo found either rotten, or destroyed by grubs^ 

Time for Planting . — ^Thc proper season to put in 
slips, is from the first of August to the latter end of 
September, so that they may be ready for the mill 
about the middle of the second January f. Many 
planters, either from inefficiency, or not having their 
lands holed in time, postpone planting until October 
and November ; but this plan can only be permitted by 
necessity, as they arc thereby compelled to commence 
crop with unripe canes, or wait to begin at a period 
when they should be finishing. 

A considerate manager, who has but a small comple- 
ment of able labourers, will study to err on the right 
side, by getting as much land as he can well cultivate, 
under the hoc, immediately after crop ; and if he can- 
not plant the «eAo/e before the 1st of October, allow the 

» In dry weather, and on soil of the consistence of brick-mould, 
the stems ought to have full 2^ inches of mould; inches, if 
moist, and resting on manure, 
t We are now speaking of plant canes. 
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remainder to fallow until January, when an early 
spring plant will answer well, and c* me in sufficient- 
ly ripe to close his crop in the fallowing year. Again, 
rattoons from such canes as are; plan in August 
or September, and cut in January or February, will 
be fit to cut in twelve months after^, and with which 
it is proper to commence the second year’s crop, 
allowing the plant canes to follow up in succession. 

The advantages which attend regularity in planting, 
are too evident to escajie the attention of the least 
uiitliinking; and it has been proved by experience, 
that the best maxim, which can bo deduced, is to 
begin too soon^ rather than too late. 

By attention to early planting too, it is in the power 
of the planter to coiitroul his crop time. If he has 
a large portion of his cultivation in rattoons, he may 
retard, without injury, the young cane shoots, planted 
in August, by cutting them close over, in January 
following, so that they come in fully soon, to enable 
him to Jinish crop before the first rains set in. 

On the other hand, late planting, either in autumn 
or spring, is the forerunner of many evils. It throws 
the crops out of place, and opens a door to all the dis- 
advantages Which I have already pointed out in treat- 
ing of lands. 


WEEDING AND HOEING. 

It has been already noticed, that the first weeding 
should take place as soon as the plant is a few inches 
above ground, and some mould from the bank care- 
fully brought down about the roots, ft is unnecessary 

* Rattoons are the produce of the old stoles, after first cutting, 
which are termed 1st Rattoons ; the 2nd year’s growth 2nd Rattoons, 
and so on : and these, it is proper to observe, ripen sooner than plant 
canes,— few lands ought to yield longer than five years, when the 
land should be permitted to tallow in bush, keeping the old stocks or 
Rattoons for plants. 



14 


to state how often this ought to be repeated. Upon an 
estate of any magnitude, there are always hands unfit 
for other work, and they cannot be more judiciously 
employed than in constant weeding and moulding, until 
the Ciine shews its joint, and the field, by this work, has 
become Icvxd : hoeing must then be resorted to, and 
the trashy or falling leaves,as they decay from the cane, 
upwards, taken off and laid along the roots, which be- 
coming soon incorporated with tlie mould, tend more 
effectually to nourish the plant; or if the land he suffi- 
ciently rich, such trash may be carried to the cattle 
pens. 

This system of trashing the cane, has been deprecat- 
ed by many weU-iiiformed planters, as the means of 
depriving it of due protection from the sun, and ex- 
j)Osing the naked stem to the inclemency of season : 
but 1 am confirmed in opinion, that these are mistaken 
ajiprehensioiis ; and even admitting them to be well 
grounded, must give way before the many mischiev- 
ous effects, which neglect in trashing would produce; 
nay, further, that it is as essentially reipiisite to suc- 
cessful manufacture, and the prosperity of the cane 
itself, as all the weeding and hoeing, which I have 
described as imperative. It may be set forth in argu- 
ment, that nature has provided the cane with this 
covering for its safeguard and nourishment, and on 
general principles such reasoning is applicable : but 
there are many instances, in which nature's functions 
must be assisted by art; and in no subject of Natural 
History, perhaps, more than the sugarcane. The first 
appearance of the j)laiit is described by two small 
blades, like grass, from between which spring two 
more, and so on in regular succession, until the parent 
stem becomes independent of support towards the 
root, and shews its first joint, by throwing off the blades 
wiiich gave it birth ; thus the cane seeks its enlarge- 
ment from a covering which has done its office, and now 
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becomes not only a burthen, but receptacle for water 
and aniniulcuhe ; thereby engendering a black viscid 
coat over the rind of the cane, which deteriorates Uie 
quality of the juice by admixture, to a great degree, in 
passing through the mill. 

Secondly. An untrashed cane never attains the 
same degree of ripeness as wlien deprived of its super- 
ficial leaves, neither in this stale can a eane-piece 
reap the desirable advantage of free circulation ; and 
lastly, it is the only prospective means of keeping the 
cane free from its most destructive enemies, the borer, 
ant, and jumper. 

It is needless here to enlarge upon this part of West 
Indian husbandry, as it can best be determined by ex- 
perimental practice. What 1 have advanced in sup- 
port of iraahingf is the result of careful observation, 
during my services on a plantation, where 1 had an 
oj)portunity of seeing both methods in full operation, 
and where the advocate for the cane being left to nature 
as regarded the stem, could not, under the most favour- 
ed circumstances of superior works, bring his sugar to 
compete, either in colour or quality, although pro- 
duced from the same soil. 

From what I have said on this subject, however, I 
wish it to be clearly understood, that I do not recom- 
mend a free use of the pruning knife, nor that a leaf 
should be taken away before it is quite decayed. To 
do so, would be to injure the plant, by exposing the 
young germs prematurely to the action of the air, and 
throw back or destroy the circulation of the fluid 5 but 
a gradual trashing I consider indispensable. 

If the influence of the suii be supposed too powerful 
for the top leaves, to shade and protect the stem na- 
turally, let their extremities, at intervals, be tied or 
twisted together, so as to admit a person stooping to 
walk between the ridges, which will effectually shade,' 
and at the same time support such as are top-heavy. 
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OF SUITABLE MANURE. 

The vast difference in returns produced from lands 
of unequal quality, renders attention to their improve- 
ment a subject of importance. It is, however, a fact 
worthy of note, that in the West Indies, now-a-days, 
very little taste exists for experiment, and that too 
much reliance is placed on the natural fertility of the 
soil. This callous indifference can only be attribut- 
ed to the absence of proprietors, who feel a real inter- 
est in the estate, and whose servants are paid to per- 
form a certain routine of duty, without any advantag^e 
held out for furtherance of enterprize or skill. There 
are, doubtless, exceptions to this general imputation ; 
but comparatively speaking, they are few and far be- 
tween.” I do not speak from hearsay, having witnessed 
the superiority of a resident proprietor’s plantation 
over others deprived of their >vatchful guardian ; nei- 
ther do I wish to infer, that the well-being of every 
estate is dependant upon such a measure : their pre- 
sence can only be advantageous when accompanied by 
practical experience, and thus fitted to guide the 
reins. 

I have known instances of educated and talented 
men, jumping into the possession of a plantation, by 
will or purchase, whose residence on the spot was pro- 
ductive of the most mischievous effects. Their con- 
stant anxiety about the negroes, and meddling inter- 
ference in all matters connected with management, 
(about which they knew nothing,) destroyed all other 
authority, introducing discontent, with its distorting 
concomitants. Every petty pretext was an admission 
to the sick-house ; the slightest deviation from theore- 
tical direction was considered a breach of orders; the 
punishment of a negro was followed up by his imme- 
diate appeal to the grand master, and an eloquent re- 
primand was the manager’s desert. Such a system 
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reversed the order of things ; the manager became the 
slave, and the slave the manager. 

I have deviated thus far from the present subject of 
enquiry, to shew, that the produce of an estate depends 
much upon the interest taken to improve its resources, 
and that a little attention to the best methods of ina- 
miring lands will, under the most reasonable expecta- 
tion, reward the planter. He ought, therefore, to 
spare no pains in tlie collection of all refuse ingredi- 
ents derivable from the boiling and still houses, care- 
fully preserving, separately, the ashes of the cane 
trash, which are of great utility in helping to absorb 
super n nous moisture. The usual, and certainly most 
euvsy metliod of enriching soil, is j)crforined by 
erecting temporary bamboo pens^ on such sites as 
are intemb ^l for cultivation, into ivhich the horned 
cattle are driven every evening. This mode of sup- 
j>lying dung is recoinmeiidable, so far as it saves 
carriage and fatigue at a time, vvlien negroes and 
stock are, or ought to he, more usefully employed ; 
but the benefits aflbrded by sattnration must be par- 
tial, and confined to spots where the have been 
placed. 

There are some descriptions of soil which, although 
possessing all the properties of richness, are neverthe- 
less charged with substances, which require counter- 
action, before they are in a lit state to receive the cane. 
Quick lime, or marie* will be found to destroy any 
acids or metallic salts that may abound. 

In order to keep up a sufticieut quantity of manure, 
weeds, field trashy and all substances convertible into 
mucilage, ought to be brought into hca[»s. And these, 
with such as I have already enumerated, added to the 
gleaning of mule pens, will be at all times acceptable, 
as available resources to the plainer. 

^ Both quick lime and marie abound in almost every island. 

J> 
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METHOD OF MANURING LANDS. 

Tlic operations of Manuring and Planting ought 
to be conducted at the same time: thus a plot of 
ground being holed, let the manure be brought, (this 
work is suited to children,) as much as can be conve- 
niently carried between the hands, to each hole, and 
the plants put in as I have before described, and 
covered with mould, thereby preventing the exhala- 
tion which would otherwise take place. 

Crop Season . — ^The commencement of crop is regu- 
lated by the weather ; if favorable, it is advisable to 
make a partial attempt about the 20th of December, 
in order to ascertain the efficiency of the mill, and 
all necessaries, towards the general crop. This pre- 
caution is highly projier, as in many instances, some' 
parts of the machinery being found, after a long relay, 
defective, an opportunity is afforded for repair, Avith- 
out interrupting the variously regulated employment 
of men, women, and children, when once fairly 
begun. Secondly, a deficiency or total want of Dmw- 
der*, (if none has been preserved from the former 
year’s distillation,) being severely felt, a good day’s 
work will remedy this evil, by yielding sufficient 
sweets, which, being mixed Avith water, and allowed 
to ferment, may be distilled, and thus supply the 
exigency of first charging the vats for the main pur- 
pose. Thirdly, a treat of sugar and rum is secured 
to the negroes against Christmas, when they are 
indulged with holidays, spent in banqueting and 
merriment. 

A manager who consults the health and case of 
his slaves and stock, will chuse for first cutting that 
portion of ripe cultivation nearest to his works; the 
prevailing moisture, and incessant tread of mules, 
bringing off the cane, soon rendering the paths al- 


* Bunder, or lees, are the dregs of distillation. 
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most impassable. Tbnbig the work of stock is also 
a desideratum. 

As the cutting’ advances to distant lands, the soil 
acquires tenacity by the action of the air, and exposed 
exhalation, thereby lightening the difficulty to man 
as well as beast. 

The cane is cut within an inch of the root, by a 
gang of able negroes. An after-gang bringing uj> 
the rear, who cut the fallen canes into convenient 
lengths, strip tliein of leaves, and pack them into 
bundles. With the tops are reserved a few joints, 
being too replete with watery juice to be available in 
manufacture ; but serve every ])urpose for planting. 
Those not in recpiisition at an early stage of cro]), arc 
tied up and carried by the creole children to the iiiule 
pens, where they are laid along the mangers with a 
copious seasoning of salt*. The field is then cleared 
of trash, which I have before observed, serves as 
bedding to the cattle ; if properly dried, it may be ren- 
dered a clicap and lasting thatch. The canes arc then 
conveyed to the mill on mule back, wdiere they are 
loosened, and carefully reclcansed from all trash and 
impurities which may have been left. This is a 
point of no small importance, as the introduc- 
tion of these into the mill causes the liquor imme- 
diately to ferment, and nine times out of ten s])oils a 
whole skip of sugar, which is erroneously attributed 
to other causes. 

Having now, to the best of my judgment and 
ability, gone through the various stages of field 
labour, it only remains to dispose of tlie rootsf which 

* Cattle and sheep exhibit, in a striking manner, their preference 
to sugarcane, or its leaves, by rejecting grass given at the same time. 
The salt, wliilst acting medicinally in the correction of acidity iji the 
cane, which, without it, is very apt to produce the “ dry gripes," 
creates an apx>eiite, and is extremely fattening. 

+ The root, or stump left in the soil, is called in the West 
Indies, stole,” or ‘‘ stool.” 

D 2 
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have been left in the ground. The sap being at this 
stage thrown entirely into the root, young suckers 
are soon visible ; therefore immediately after the cancs 
have been cut, mould and trashy or dung should be 
brought uj) about the stools, to strengthen and 
nourish this fo^'ced vegetation. A second cleansing and 
efrectual hoeing is all that is recjuiivd to produce a 
good rattoon crop, whicli ought to be encouraged 
as far as consistent with the strength of soil ; for 
aUhoiigh the rattoon does not yield the same quantity 
of juice as the plant cane, yet the returns fall very little 
short, requiring less boiling, because it is found to 
contain a less proportion of water and gum. 1 have 
seen the most flourishing rattoon pieces in some situa-^ 
tions on the island of Tobago, which have been 
described to me as oi ticenty year s standing nwd 
Avard ; and from the resjiectability of my authority, I 
have no K ason to <loubt the fact. 

But 1 must here take leave of the field, and enter 
U])on details of manufacture ; w ithout a knowdedge of 
Avhich the culture of the cane can be of little utility. 


MANUFACTURE OF SUGAR. 

The construction of a mill for grinding the cane, 
Avhether impelled by cattle, wind, or w^ater, is in itself 
extremely simple, consisting of three vertical iron 
grooved cylinders. The power of motion is applied 
to the center roller, (in general from 3 to 4 inches less 
in diameter than the side one.s,) and against which 
these latter revolve by cogs. 

The cylinders are supported by pivots, w^orking on 
steel stejis. The main or center sliaft, into wdiich are 
introduced, (by means of a cross frame work,) the 
wooden cattle arms, should be of suflScient height to 
admit of the feeder, standing by the rollers. 






21 


The mill bed for the reception of the juice, as well 
as support of the rollers, is of cast iron, or the hardest 
wood procurable, lined with lead. The mill frame 
ou^ht to consist of best seasoned timber, in the absence 
of cast iron, which is, of course, j)referable* If a na- 
tural eminence can be conveniently chosen for the 
mill site, it ought to be embraced, as the duct for con- 
veying the liquor thence to the boiling house will 
have the advantage of declivity; and in such case, the 
receiver should be in the boiling iioiise, where the 
juice has time to settle, and may be let olf by means 
of a small duct at once into the clarifier. On most 
estate's, the receiver is close to the mill bed ; but 
where the mill is hard by the boiling house, the former 
inethod is to be preferred. 

Two oxen or mules being applied to eacli arm, the 
mill is set in motion, the feeder constantly putting iii 
canes which are brought to him hy the less bodily and 
creole negroes. The canes tlius drawn in at the 
right of the center roller, are thrown back bctw’ecn it 
and the left, by a circular frame, expressing the whole 
of the juice contained in the cane ; of which, by means 
of the first operation only, there tvould be a consider- 
able <juantity left. 

The macerated remains arc taken from the mill, 
by the persons employed to supply the feeder, and 
thrown into a heap, \v lienee they are again lifted and 
laid in the sun to dry, and afterwards built into 
stacks, if not requirc'd for iminediute fuel^\ 

As the juice of the cane, ought not to remain in 
the receiver longer tliaii Jo minutes, oAving to its 
tendency to ferment, the dimeiisious of that vessel, 
(which is of Avood, lined Aviih lead,) ought to be pro- 

* Upon a well rcj^nlatcd plantation, this vane iratth/* as it is 
termed, or nuyaasy* is not only sufficient wholly to boil the sugar ; 
but a considerable quantity built up in stacks like hay,” may be 
preserved to begin the succeeding year's manufacture. 



portioned to the capacity of the clarifier, which is 
a^aiii proportioned to the capability of the mill or 
mills. Thus a cattle mill cannot be expected to ex- 
press more than 500 gallons of juice in an hour, and 
on a general average, certainly not more than 400 ; 
therefore two mills being at work, the proceeds will 
authorize the clarifier to receive from 800 to 1000 
gallons as the maximum. Under this arrangement, 
three more copi)ers, exclusive of the teache^ will suffice : 
diminishing in size, from the first, or grand copper, 
down to the teache. I am now speaking of a mode- 
rately proportioned estate. There are many whose 
abilities considerably exceed this computation, and 
have a double range of coppers or boilers ; in which 
case, there arc three clarifiers in the center, with 
boilers on each side : but 1 proceed on the former 
scale. 

The juice being drawn oft’ by a cock, from the 
receiver into the clarifier, is heate<l to within a few 
degrees of ebullition, and tempered with quick lime*. 
In this interlude, a scum is thrown up, more or less 
impure, according to the quality of juice. It is not, 
however, taken off, but the damper being applied to 
the firef, the liquor is allowed to remain until all 
feculencies are attrjicted to the surface, when it is let 
into the grand copper by means of a cock and duct, 
until within two inches of the bottom, wdiich being 
composed of sunken scum, is thrown out into the 
reservoir. 

The clarified lic^uor is allowed to boil in the largest 
copper, during which the scuinmer must be constantly 
at work. The brick stage upon which the coppers are 
hung, must be laid wholly with sheet lead, merging 

• One-half pint of lime is ample to 100 gallons of liquor. 

t The damper is an iron plate, sliding in a groove, which being 
pushed forward when required, extinguishes the tire. 
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to declivity between eacli^ forming* a sort of bason, for 
the convenience of scunmiing*. 

These basons widen from a pointy until the extreme 
sides represent the interior edge of a straight duct, 
which running along the whole length of the stage, 
carries the scumniings into a large cistern. 

When the liquor has been sufficiently reduced in 
quantity and consistence by evaporation in the first or 
grand boiler, so as conveniently to be contained in the 
second, it is laded into it, and undergoes the same 
process. If, however, the syrup at this stage of manu« 
factiire be not of a clear amber hue, it must have a 
small addition of lime water ; which tends to retard 
the thickening, and admits of all remaining impurities 
being disengaged and thrown up. When sufficiently 
clear and coiulcnsecl, it is laded from the 2nd to the 
3d copper, and treated in the same manner, with this 
reservation, that no more alkali can be added without 
injurious tendency. 

From the 3d copper to the last, (commonly called 
the teache,) the syrup is again laded ; and this, it may 
be observed, is the crisis which demands the undivided 
attention of the planter. 

The Overseer, wiio ouglit never to be out of tlic 
boiling house, whilst liquor is under evaporation, and 
wdien it arrives at this last stage, should he at the 
teachcy to aid the boiler in delerinining the proper 
moment to apply the damper The syrup is then 
immediately struck into the coolers t by means of a 
movable duct thrown across from the teache^ that 
the sugar may granulate in an even mass. 

* The proper consistence of syrup is determined variously, but 
practice alone will make perfect. The negro judges by holding 
up his empty ladle, from which if the remains drop short and 
quick, it is time to skip. 

t Of these, there are commonly from 4 to 6 wooden vessels, 
about 7 feet by 5, and 10 inches deep. 



24 


It is here suffered to cool, and with shovels is 
thrown in buckets, and carried to the curhig house, 
where ho^^shcads arc in readiness, placed upon a tier 
of beam work, under which is a deep wooden trough, 
merging into a small gutter at bottom, into which 
tlie molasses run from the hogshead, by means of lioles 
pierced in the bottom, and into each of whicli is 
thrust the spongy stem of a plantain leaf. This 
gutter communicates its dripping contents to a deep 
cistern, which I shall hereafter have occasion to men- 
tion. The sugar thus potted, is allowed to remain 
curing for three weeks, or until the ships arc ready 
to receive it, when the contents of each hogshead, are 
well beaten down with a wooden mallet, and the 
deficiency at top filled up from another barrel. The 
hogsheads are then headed for exportation. 

Having now pointed out the most simple, usual, and 
economical niethod of manufacturing muscovado sugar, 
the work would be incomplete, W'itliout going into tlie 
details of disposing of all the feculcncies, which form 
the basis of that highly esteemed spirit, usually sold 
in Great Britain, under the title of ‘‘ Jamaica Rum 
more especially being called for in this place, to shew, 
that an individual entering upon such a field of agri- 
cultural speculation in other parts, will not only find 
the addition of a distillery to his sugar works an 
acquisition, but an indispensable and lucrative appen- 
dage ; and that, if proj)erly managed, the returns there- 
from will nearly, if not wholly, meet the outlay of his 
annual cultivation. 

It is worthy too of being kept in mind, that by 
having a distillery on the spot, not one iota of the 
cane is thrown away from the time of appearing above 
ground, until its ashes are taken to promote the 
growth of succeeding crops 5 but it would be labour 
lost to endeavour by written" precept, to point out 
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the many advantages possessed by a happy combination 
of the two great processes. Trial will best determine 
whether they can be separated without that shameful 
ivaste^ which would for ever fix an indelible stigma 
on the most successful candidate in the list of rural 
economists. 


DISTILLATION OF RUM. 

Considering the simple means by which this whole- 
some spirit is obtained, every individual, who embarks 
in the cultivation of the cane, will find it to his 
advantage to possess some knowledge of absorbing 
the dregs of his sugar house. 

• The magnitude of the stills must be in proportion 
to the ability of the estate ; therefore I shall leave this 
computation, until the process of distilling has been 
explained. A tank should be built at the furthest end, 
adjommg the still house, for the immersion of the 
worms ; and as the success of condensing the spirit 
depends upon the coolness of water, it is reconmiciid- 
ed to have a well at a convenient distance, sufficiently 
deep, to insure a constant supply, and by means of 
a covered brick duct communicating with the worm 
tank, to draw it up as required. In this case tlierc 
must be a plug at the opposite side of the tank to 
let off the water ; and a platform of wood thrown 
over the tank, more effectually to keep it cool. 

The fermenting vats or cisterns, are placed in a 
double range, from one end of the still house to the 
other, divided by a wooden duct, for conveying the 
contents of each, as pumped off to the still ; and 
their capacity must be proportioned to the contents 
of the largest still. Cisterns are preferred to vats, 
inasmuch that they are not so apt to leak, and do 
not require such frequent repairs j but in a climate, 
where the existence of white ants is found detrimen- 
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tal to the preservation of all work which is not ex- 
posed to daily examination, I would not hesitate to 
pronotince the vats preferable. Of these, the iniinber 
varies ; from ten to fifteen may be considered a suffi- 
cient complement on a moderate plantation. 

In addition to these, there ought to be at that end 
of the still house, which adjoins the sugar house, a 
large cistern, e(jual in size to the contents of fuiir 
fermenting vats ; to receive the lees, or Dunder. 
All these vessels ought to be carefully scoured, against 
manufacture; and as the progress of fennentation at 
the first offset, is very slow, some megass ought to 
he burnt in each, which will season and bring them 
into proper working order. 

As lees are indispensable in the distillation of 
Rum, and the want of them is severely fell at the 
beginning, I have, in a former page, suggested a 
remedy, by advising a trial of manufacture, beJbrc 
Christmas ; discouraging the method adopted by some 
planters, of reserving part of the former year’s Dunder, 
which is apt, and in most instances does materially 
injure the flavour of the sj)irit. 

As the use of lees is to promote termentation, the 
quantity ought to be proportioned to the nature of the 
sweets, with which they are combined, and destined to 
act as a dissolvent. A careful Overseer will consult 
the weather also in charging his vats. 

At the commencement of crop, when molasses arc 
not to be had, the proportion of lees should be 
small. Thus, I would charge the vats with scum- 
mings 40 per cent. % water 40 per cent, lees 20 
per cent. 


* Scummings, at first, are not so rich as in the middle of crop, 
when the canc has attained its full rijieucss. 1'liercfore, at this 
stage, sincm gallons of scumming arc not ec^ual to more than o/ts 
gallon of molasses. 
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2d. When molasses arc procurable, let the charge 
he proportioned thus : scummings, lees, and water, 
of each one-ihird^ adding 5 per cent, molasses ; mix 
these well, and let the liquor stand until the following 
day, when from 2 to 5 per cent, more sweets may he 
thrown in. 

3d. After crop, or when all the sugar has been 
boilcMl ort*, and a scarcity, or total want of scummings 
is felt, the <Iistillcr must have recourse solely to his 
molasses, and the proportion of lees must be increas- 
ci'd with n'gard to the increased tenacity of the 
sweets. Therefore 1 would give; of / cca- and water, 
e ach an equal jnirt, (or 40 per cent.) with 20 per 
cent, molasses. 

• At the commencement of this process, fermentation 
will not rise before full 40 hours, by means of the 
coolness of the still house, and unfriendly state of tlie 
vats; but when these impediments have been lessened, 
it will shew a head in half that time. As the liquor 
attains a greater degree of acidity, the thick dirty 
crust thrown uj) to the surface is seen disuniting, 
when it ought to he assisted by an oj)cn skimmer*. 
Ill accordance with the degree of fermentation first 
produced, will the contents be fit for distillation; thus, 
in the first instance, it will not have perfectly subsid- 
ed before tlie end of ten days ; but when the fermen- 
tation works rapidly, in half that period, which may 
be known by the general body becoming finer, 
throwing up only clear air hells. When this change 
takes place, let it rest undisturbed for four hours, 
before it is pumped into tlie stillf. The lees must 
then be drawn otf, and thrown into a cistern, and 

* There is a natural species of sea weed, which, on being dried, 
answers this purpose. It resembles a large leaf, with the fibres only 
remaining. 

f It is much the colour of unsettled beer at this stage, and has an 
agreeable flavour, acting as a wholesome and cooling alterative. 

£) 2 



the empty vat well clean£«ed with warm and lime 
water, before it receives a second charge* 

The •fermented liquor being conveyed to the still, 
which is hlied to within eight inches of the top*, when 
the head is well luted^ and a steady slow fire kept up 
until it boils. The fire is then partially drawn, in 
order to allow the vapour gradually to condense, when 
it will be found shortly to force its way through the 
worm in a drippling rill, into the receiving caw, aug- 
menting to a crystal stream. 

The two essential points to be kept in view, during* 
the process of distilling are, 1st. strict attention to 
luting the head. This being done with claj/y unless 
very carefully attended to, will admit of transpiration ; 
to prevent which, is absolutely necessary both for 
safety and returns ; for if the spirit be allowed to 
transpire through any interstice, however small, the 
consequences are frequently fatal to the person in 
attendance. In like manner as clay is tenacious of 
moisture, and cracks as heat augments ; it requires 
cemtant watching, and frequent assistance to prevent 
these consequences. 

2nd. '^J"hc regulation of heat, which can only be 
determined by experience. The Overseer ought never 
to leave the still, unless relieved by an equally com- 
petent assistant ; and as the fuel works upon the 
contents of the still, by listening attentively the 
degree of cbulliuon may be determined, and prompt 
means taken to draw or smother the heat, if too 
powerful ; for unless this be adopted, the bottom of 
the still will get red hot, and by promoting too rapid 
a separation of the vapour from the ingredients at 
the bottom of the still, which become burnt, dispenses 
a disagreeable flavour to the spirit. 

* This precaution is necessary to prevent the frequent mishap of 
the top flying. 
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The spirit obtained in this way, is called low 
wines although some planters preserve the first run- 
nings from the worm, separately, leaving onlythe last 
drawings under that denomination ; but 1 conceive 
this to be an erroneous mode of proceeding ; for 
although it is an easy operation to reduce all spirits 
above proof, to the proper standard, the quality must 
suffer by this partial method : and as these low wines 
arc again thrown into a smaller still to undergo a 
second process, the spirit must be purer, and divest- 
ed of that oily flavor, with which the first abounds. 

In order, therefore, more effectually to produce rum 
of equal flavor, the whole of the runnings from the 
first still, without reference to strength, ought to be 
])i]t into the second still ; and the quantity of spirit 
which remains in the still, after the high wines have 
been drawn through the worm, should be reserved 
ill a separate vessel till the end, and then rectified ; 
or whilst the process of fermentation goes on in the 
vats, two gallons of this weak spirit, added to each, 
will improve and strengthen it for distillation. 

The spirit is proved by the bubble, or in its ab- 
sence, by olive oil, which will sink to the bottom, 
if “ Lfondon proof.’' 

Having now given a general idea of the manner in 
w’hich Uum is distilled in the West Indies, it may be 
expected that 1 should lay down a scale, shewing the 
probable returns of a sugar plantation. This cannot, 
however, be done with any positive accuracy, for as 
the richness of the cane juice depends much upon the 
soil, and the quantity of sugar upon the richness of 
juice, so may the returns of 100 acres, upon choice 
soil, be to the returns of 200 acres, on inferior land. 
Again, as regards the quantity of labour, similar diffi- 
culties oppose the possibility of laying down any 
fixed rule; so much depends on the state of the 
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weather, and nature of soil. But I conceive that if the 
soil lias been previously loosened by the aid of ploug*hs, 
an able iiei^ro will, with great ease, dig 50 boles in a 
day, 4 feet by 4, thereby requiring the labour of 
55 negroes to hole an acre. But the more accurately to 
detennine the luunber of labourers required, having 
fixed upon the extent of land for cultivation, divide 
the number of feet contained in a square acre by the 
area of the cane hole, and the quotient shews the 
number of holes. Again, to ascertain wdiat plants are 
required, multiply the number of holes in an acre, by 
the stems to be put into each. 

An acre of good plant cane ought to produce two 
thousand gallons of juice. A single cattle mill, (on the 
most ajiproved construction,) will not, on an average, 
express ?rtore than 450 gallons per hour ; and this, 
reckoning the mill to he at work 9 clear hours, will 
give 4050 gallons of juice, which ought to yield 
35801bs. of muscovado sugar, equal to about two hogs- 
heads of 16 cwt. each per day. This calculation pre-sup- 
poses the hogshead to absorb 2000 gallons of raw juice. 

There are canes capable of yielding the same quan- 
tity of sugar, from a much less proportion of juice ; 
and others again, so watery, as to require much more. 
Tliat which is laid down, 1 consider a tolerably equi- 
table medium. 

The quantity of rum obtainable, is dependant on 
the ratio of sweets thrown off. Thus, on some estates, 
where tlie soil is heavy, and productive of watery 
plants, a greater quantity of sweets ensue by means 
of the longer process of clarifying and ebullition, 
Avhich throws off a greater portion of scummings ; 
frequently averaging 10 percent, of the whole charge: 
and sugar from such liquor being difficult to cure, 
yields a greater quantity of molasses. 

Should the manufacture of sugar conduce most to 
the advantage of a plantation, in the event of propor- 
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tionately remunerating prices not being ob^linable 
for rum, the sciimmings, instead of going rowards 
the distillation, ought to be returned to the ’clarifier, 
as even by the most careful boilers, a large quantity of 
available sweets are thrown out witii them, and will 
add considerably to sugar returns. 

In the course of the preceding pages, I have con- 
fined my views of [dauting, iiianulacture, and distilla- 
tion, to the long matured and simple methods jiiir- 
sued successfully in the colonies. It is natural how- 
ever, to expect, that, as the progress of competition 
advances, the depreciation in price of an article, hi- 
therto maintained solely by protecting duties, must 
take effect ; and it rccpiires the aid of inventive genius, 
to bring into action such resources, as will by econo- 
mizing labour and improving quality, allow the ma- 
nufacturer to uphold his station. 

A question presents itself^ as to the expediency of 
introducing prematurely into this country, the most 
recent improvements in the art of boiling and concen- 
trating the juice; or, by following the track which 
has been successfully beaten in the West, gradually 
initiate the natives in that course, preparatory to a 
more scientific and complex method. 

From the peculiar position of the colonists, and 
the advantage of long experience, it must be admitted, 
that they are better fitted to judge of the efficacy of 
new inventions; and that on trial, if found to offer 
encouragement, they would be as generally intro- 
duced, as the Otaheite cane was, when its superiority 
over the creole had been fully determined ; and more 
especially since within the last ten years, they have 
been threatened, by an increase of stock in the home 
market, from the East Indies, to guard against which 
all their most powerful interests have been brought to 
bear. But, although such incentives, would have 
tempted the application of superior skill, independent 
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the ofnltivr aud Ift^n comitlicatnl ninclmwry; uud 
it VHti bv sstthfactohly shown, that, vcrv yrcat 
!idvantaj;e is to accrue, a practical plniurr wiJJ Jicsi- 
tate to eiicuiiiber liis estate with what is foreign to 
\iis ow n, and the iniderstanding of his negroes. 

We are not only therefore to look at the outward 
construction, and its superior use when apjilied ; we 
must consider w hether w'e are so happiJy situated, as 
to command mechanical aid, at the moment required ; 
for without that, the introduction of wdiat cannot be 
immediately repaired or remedied, cannot be recom- • 
mended. In Europe, where so many patents have 
been conferred, many scientific improvements have 
been effected in the art of refining sugar ; and their 
benefits, if applied in the primary process of manufac- 
ture on the spot, would doubtless be conducive to 
general economy and good quality : but the absence 
of safety, not omitting expense attending most of 
these novel inventions, when consigned to the manage- 
ment of inexperienced overseers and negroes, must 
render their use partial, and their success questiona- 
ble. 

Under these circumstances, I would deem it advis- 
able to follow the ordinary and simple process in this 
country, which has marked the rise of the West Indian 
colonics ; refraining from all propensity to indulge in 
such experiments as will entail excessive cost, whilst 
their practical efficacy on au extensive scale still 
remains problematical’^. 


* The cultivation of Sugar in Bourbon has of late been greatly 
augmented; but the newly improved methods are understood to be too 
expensive, to overbalance the difference in quality. 
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We must first equal, and then endeavour to excel ; 
as yet we have no real basis upon which to found 
improvement. The few isolated examples before us 
that the same (juality of sugar can be manufactured 
from the growth of this climate, as the Muscovado 
of the West, are sufficient to encourage perseverance 
on a more extended scale ; but by no means warrant 
a costly and speculative outlay, wliich has been the 
bane of irnlividual enterprize hitherto. Both the 
cultivation of tlie cane, and its manufacture, in India, 
may b(‘ said to be unborn, or at most in their primitive 
infancy ; for as the objections applicable to native 
inaniifacture must be removed, that system is to be 
rendered obsoU*te, to make room for a more skilful 
and effc‘ctive process. 

Again, as we know from recent experiments that 
the soil and climate are favorable to the growth of the 
Otahcitaii cane; it remains to be determined by analysis, 
whether its saccharine qualities are proportioned to 
its bulk, and superior to the most favoured indigenous 
species. 

With reference to the estimation in which it is held 
ill the West Indies, we are led to hope that it will be 
equally so in the Kast. 

Tlie peculiar advantages which the Otaheitan cane 
possesses over every other description, are too manifest 
to be passed unnoticed by the most superficial observer. 
The graceful bend of the leaves, contrasted with the 
uniform straightness of the Creole and other sorts, 
distinguish, in an eminent degree, the difference of 
origin. The stem offers a pale inclining to straw co- 
lour, in opposition to the deep green and purple off- 
spring of other parts, and retains this essential differ- 
ence to the eye, in the juice, when expressed. Its pro- 
duce may be calculated with safety to double that of 
any description of canes common to this cowiWxy^ iu 
their present state. 

F 
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It is found in the West Indies to withstand the 
effects of drought and vermin^ whilst the less favoured 
hinds have been wholly destroyed. 

On loose soil, exposed to solar influence, it comes to 
maturity in a much shorter space of time. 

With these perfections in favor of the South Sea 
cane, its introduction here, ought to be hailed as a most 
valuable acquisition, if found to yield in proportion to 
promise. 

As in every pursuit to which general attention is 
attracted, there is a diversity of opinion, respecting 
the best method of treating the subject, we shall 
proceed to make a few remarks on improvements that 
have been suggested in the art of manufacturing the 
best raw sugar, from the juice of the cane ; leaving 
aside the branch of refinings which docs not come 
within the limits of our present enquiry. 

The construction of the mill is now nearly the 
same as %vhen first used in the West Indies. The 
frame work, which formerly consisted of wood, has 
given place to cast iron : so also the cylinders, which 
were blocks of yellow heart, or other hard timber, 
cased with sheet iron, are now wholly cast; and some 
considerable iniproveiiicnts have been introduced, 
which have added to its general capability*. 

Hie most simple and economical mill applicable 
to tins country^ is that worked by cattle. 

The efficacy of steam, would at once condemn our 
recommendation of less powerful agency, could its 
introduction be effected on a proportionately moder- 
ate scale of expenditure; and wdiere there is a cominand 
of cheap fuel. 

Wind mills are at all times precarious, and cannot 
be available in India. We are therefore confined to 

* The cast iron frame work is not generally introduced, nor is it 
likely to be in these times, when a proprietor has his own timber, 
some descriptions of which are nearly as durable as iron. 
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Steam or cattle mills, the choice of which must rest 
with those who embark in the pursuit. 

The cattle mill may be worked either by* two or 
four arms, according to size. The rollers may be 
placed either horizontally or vertically ; and a prefer- 
ence has been shewn in favor of the former, since by 
having a sloping dumb feeder fastened along the whole 
length of the cylinder, the canes can be introduced 
more regularly, and without the same liability to 
derange the position of the rollers, as in feeding them 
when placed vertically. In addition to this is a stated 
superiority, the horizontal rollers being placed in a 
triangular manner. The canes introduced, as above, 
between the upper and near low cylinder, are impel- 
led on between tlie upper and opposite one, carried 
otFhy another inclined shelf in a completely expressed 
state* 

Excepting the danger to which human life is ex])o«ed 
in the act of carelessly feeding the vertical rollers, I 
cannot admit, by practical inference, any great advan- 
tage which the one is said to possess over tlie other ; 
oil the contrary, the high estimation in which the 
vertical mill continues to be held in the colonies 
is evidence of its capability. 

Moreover, the dumb returner, already mentioned in 
a former page, has not only economized labour, hut 
lessened the greatest evil formerly complained of. 

Again, as the disadvantage of more action being 
applied to one part of the vertical rollers than another, 
by which the surface is irregularly destroyed, is said 
to be entirely removed by the general disposition of 
the cane along the dumb receiver affixed to the 
horizontal cylinder, it may be questioned whether this 
theoretical remedy has been confirmed by practical 
testimony. The attendance of more than one feeder 
at the mill, is at all times to he deprecated ; and those 
who have superintended a sugar plantation, can 
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answer whether a board of five feet in length can be 
regularly supplied with cane, so that the whole length 
of interstice be filled at once. Recommending, there- 
fore, the adoption of vertical nulls, especially where 
steam cannot be brought to act, in this country, wc shall 
proceed to investigate the defects accompanying the 
usual method of boiling and curing the syrup, as prac- 
tised in the colonies. 

The first visible disadvantage, which appears to 
have had its origin in a view to economize fuel, 
is the unequal distribution of heat applied to the 
clarifiers, as well as the evaporating and concentrating 
coppers. 

On small estates, whose means do not admit a suf- 
ficient supply of wood, or in other words, where the 
number of negroes does not admit of their lime being 
applied to cutting timber, sueb a plan may be recon- 
ciled ; since the manager must be (lepeiulant upon 
his Megass^ and his utmost care is required to kee{) 
up an adequate supply for combustion. In such cases, 
the evaporators are all bung to one fire, and as the 
teache is nearest to its muiitb, the action of heat is 
much greater upon that, than the other coppers, to 
which it is couimunicated by flues, constructed of 
fire bricks, and other materials, least impervious to 
its effects. 

This system, which has been introduced to avoid 
expenditure in fuel, cannot be too severely censured ; 
for although the degree of heat produced is fully 
commensurate, the result bears ample testimony of 
its mischievous tendency. The teache being the last 
copper into which the syrup is laded ; concentration 
o})crates by far too rapidly, discolouration takes jilace, 
and the viscid juice, which ought to run ofl’iii molasses, 
becomes so incorporated with the pure saccfiariue 
liquor, that when struck into the cooler, it forms a 
liquid muculcnt mass incapable of crystailizution. 
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This error in manufacture has been too often attribut- 
ed to soil and season, where a little attention would 
have satisfactorily established the reigning evil. 

Whilst upon this subject, it may be proper to mention, 
what occurred to the mind of the writer^ on view- 
ing the imperfection of the operation, striking” — 
during his residence in the West Indies. To a common- 
place observer, the j)laii of gradually striking from the 
teache (however expeditiously), offers at once remark. 
The syrup, as laded out, assumes a darker and thicker 
consistence, in proportion to the intense action of heat 
applied to the sides of the copper, as they become 
vacant and exposed, until at lust it becomes so thick 
as to require a fresh supply of unconccutrated juice. 
-Now since the disposition of the sugar to granulate 
becomes less after the moment it has attained the pro- 
per degree of concentration, and in many instances is 
destroyed for want of celerity in skij)pjiig; would 
it not be advisable to have the teache constructed, so 
that, by means of a small lever, its contents might at 
once be thrown into the cooler ? 

1 submitted my opinion on this point to a well-in- 
formed planter on the spot, who agreed in the practi- 
cability and great advantage such an improvement 
would effect ; — but before he had time to make the 
experiment, death closed his career, and I shortly after 
left the island. 

It occurred to me that the teache^ being of small 
capacity, might be hung on a frame of cast iron sunk 
in the masonry, and by joints, (being of the figure de- 
scribed ill plate 3— fig. 4) admit of being raised to dis- 
charge the syrup into the cooler C, at the mouth A, 
along the channel B ; by which the tedious and inju- 
rious process of lading out” would be avoided. 

Within the last five years, several patent improve- 
ments have been suggested for the niaiiufucture of 
sugar from cane juice, by the aid. of high pressure 
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Steam ; but the danger of this agency, united to its 
high cost, and liability to derangement, offers similar 
objections to what have been already advanced, and 
points out the necessity of beginning on the most 
simple and best-understood principle, which 1 shall 
endeavour to point out by a ground plan of the 
works. 


BUILDINGS, &c. 

With reference to the annexed Plate III. we shall 
determine an actual cultivation in cane, of two hundred 
acres, which would require the application of two 
cattle mills of 4 yoke each. The produce of such an 
estate may be estimated (on a very moderate average), 
at 180 hogsheads of sugar, and 110 puncheons of 
Rum, per annum, and will require an extent of w’^orks 
as follows : — 

Fig. I. — A Boiwng Housk, 40 by 20 feet. 
j — platform of brick, overlaid with sheet lead, 5 
feet broad, and feet high from the level of 
the interior of boiling house. 
a — A clarifier, to contain 500 gallons. 
b — The grand copper, of same capacity. 
c c — Evaporators of 340 and 200 gallons. 
d — The teache of 100 gallons. 

e e e e e — A duct to receive and carry off the scum- 
mings as taken from the coppers. 
g gg g — Coolers. 

/i — A moveable wooden duct thrown across from 
the teache to the coolers, when the liquor is 
to be struck. 

{ — A wooden duct lined with lead, for conveying the 
juice from the receiver at the mill, to the clari^ 
Jier. 
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Fig. II. — The Curing House. 
kkk k — A double ranj^e of solid beams, thrown 
across two deep wooden troughs, merging into 
a smaii gutter. 

Ill I — The gutters, with a descent to convey the 
molasses, (dropping from the hogsheads placed 
over the beams,) to two cisterns m ni. 

Fig. III. — The Still House, 65 by 25 feet. 

To contain a double range of fermenting vats, 
oooo, of 1,000 gallons each, placed on beam work, 
pppp. 

q q — Wooden ducts running along the house into 
which the fermented liquor is pumped, emp- 
tying in a small reservoir r, for the convenience 
of supplying the stills. 
ss — Stills of ijOOO and 500 gallons. 
t — A tank for the immersion of the worms. 
u — A w^ell to supply the tank. 

It may be necessary to point out that all this com- 
pound building ought to be of solid masonry ; as 
cleanliness and safety in sugar manufacture and dis- 
tillation are indispensable. The tops of the buildings 
ought to be of shingle, or some other substitute, but 
by no means thatched. This needful expense is only 
confined to the jirincipal buildings. 

There are farther required to complete the works, a 
shed for the mills, which may be constructed of posts, 
with thatched top ; a trash house to protect the dried 
cane trash from rain ; 2 mule stables, a cart house, 
and Qooper's shed. 
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Itemarks on the evils attending injudicious T'empering 
and ignorant JIanagemenf. 

T\\c mere routine of siij^ar-niakins^ is cxcpcdingly 
s\m\)le ; iuul may be said to be completely carried oii 
Ly iiei^roes w\io have learnt their respective duties, as 
the subordinate actors of a drama do their several 
parts. Some managers <lo not visit their works above 
tu’iee in the sjiace of one year, although residing 
within a few hundred yards. 

They think it sufficient to convey their orders 
through an overseer, or driver ; idling their own time 
in visiting distant estates, and in anuiseinents foreign 
to the interest of their employer. The overseer left in 
charge, is jierhaps either a raw inexperienced lad, or 
an uneducated person of 20 year's standing *, quite 
ignorant of the properties of the cane, or its produce. 
Certain rules are laid down and taught Ay the negroes^ 
and the same is [)ursiied, from year to year, without 
the shadow of improvement, or being aware that any 
defects were removable. 

It is quite necessary that an individual, embarking 
in tliC planting line, or a person placed in charge, 
should not only be conversant u ith the mere process, 
but he ought to be acquainted with the nature of the 
cane iii all its distinct stages, whereby the properties 
of its juices are most materially affected ; and by a 
knowledge of which a due proportion of alkali is to 
be administered to promote successful concentration. 
He ought to know, that the first devclopement of the 
plant is occasioned by the action of the root, and sap, 
produced by the moisture which it absorbs; and that, 
according to the peculiar qualities of soil, will be the 
proportions of matter, which constitute the formation 
of its juices. 

* 1 have seen overseers who had been 20 years on an estate, who 
had never risen beyond that rank, and were as ignorant of the priiu 
ciples of sugar-making, as the man newly arrived. 
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Tims we kiioAv, tliat the first leaver whicL indicate 
the a|)j)earaiicc of the cane above ground, are destined 
to foster it to a certain degree, (plate II. fig. 2,' in pre- 
serving the joint, until sufficiently strong to render tlieir 
agency no more necessary ; but not until a vast number 
of successive joints have been created (from 35 to 60), 
expanding upwards, and at greater distances, until 
at length the last is lost in the numerous and close 
Avrappiiigs of the leaf, and the stem comj)Ietcly form- 
ed by iJiese various revolutions, (vide plate II. fig. 6.) 

It is not intemled here to enter into all the details 
of the plant from its germination to its fullest develope- 
luent : what has been said with a view of the plant in the 
rough sketches which I have introduced, is sufficient 
for present inquiry, and may, perhaps, create a spirit 
towards investigating more closely a subject of so 
much importance to be understood. I have endea- 
voured in j)latc II. fig. 5, to represent a plant cane 
arrived at maturity, and when it ought to be cut for 
the mill. After this period, although it does n#t 
actually decay, the flowing of the sap vessels being 
impeded by the dryness of the skin, and absence of 
leaves, which have done their office, is thrown back 
into the root, or lost in the further functions necessary 
to its entire growth of fructifleation. 

At this epoch, too, the canc is remarkable for its 
bright lively yellow rind, easily snapped, and on being 
cut, shews a dry surface spotted like the grain of a 
Malacca canc, grateful to the smell, and sweet to the 
taste, Avhich, if left uncut for two months, relapses into 
that unripe and watery consistence, void of flavour, as 
in its primitive stages towards maturity. 

The chemical analysis of cane juice may, as 
relates to any particular spot or time, sufficiently 
guide the manufacturer, in the proportion of alkali 
applicable i but the quality of the canc varies so 
esseutiully on the same estate, and according to the 
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sciison ill which it is cut, that no positive rule can be 
laid down*. 

The destructive effects produced by unskilful tem- 
pering, renders it an object of great moment, to be 
acquainted with its use. And in order to understand 
tlie princij)le of boiling thoroughly, wc must, First, 
consider, of what tlie component parts of the raw 
juice consist. Secondli/, wdiat is required towards 
the absorption or removal of some, and the ultimate 
successful concretion of essential fluids. Thirdly, 
the most effectual means to be employed. 

As regards the first question, the several coj)pers into 
wdiich the juice must pass, before it attains the consis- 
tence necessary to crystallization, at once j)oiiit out 
that something more than siinple ebullition is required, 
and tlic name given to the first of these, signifies the 
existence of matter which must be disengaged. This 
solid matter is made up of the various particles of 
cane, its crust, earth, &c. whicli are swept into the 
Tji^eiver by the operation of grinding. Secondly, 
the use of alkali is to disunite these from the fluid, 
and assist, by the gradual application of heat, in 
throwing tlicm to the surface. This first process leaves 
the liquor in a comj)aratively pure state, in which 
it is drawn off to undergo a second proe('ss ; but 
before we proceed, it is jiroper to observe, that 
carelessness in tempering, without particular attention 
to the quality of juice, is attended with evils that 
adhere tlironghout the wdiole after-process, or which 

* The juice from the mill ordinarily contains eight parts of pure 
water, one part of sugar, and one part made of gross oil and 
mucilaginous gum witli a portion of essential oil. The proportions 
are taken at a medium ; for some juice has been so rich as to make 
a hogsliead of sugar from thirteen hundred gallons, and some so 
watery, as to require more tlian double that quantity. By a hogshead 
I mean sixteen hundred weight. 'J'he richer the juice is, the more 
free it is found from redundant oil and gum : so that an exact 
analysis of any one quantity of juice would convey very little know- 
ledge of the contents of any other quantity.— Edward's West Indies. 
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cannot be counteracted but by means inimical to 
the sugar produced. Thirdly, thus the indiscrimi- 
nate use of temper^ destroys the very object wliich 
its application is intended to produce, by separating 
entirely the solid parts from tlie mucilage, which 
becoming incor[)orated with the juice, is carried withal 
into the grand copper. 

The juice, now divested of solid impurities, requires 
the superabundant water to be evaporated, when at 
the same time, the remaining fcciilencies are forced 
to the surface, and constantly scummed. This is 
continued in the other coppers, until suflieiently re- 
duced to be contained in the teache ; but the heat 
must, in all these stages, be so regulated, that the 
liquor bo not condensed, and so prevent any adhesion, 
until by the act of coiiceutration it can no longer 
be prevented. 

After the utmost care has been bestowed tlirough- 
out the process of clarifying, evaporating, and concen- 
trating ; it will be found that a great residue of impu- 
rities still exists in the sugar manufactured, attaching 
to the saline particles, and which cannot be renioveil 
but by the operation of claying, when the water 
applied is found to carry oft', in filtration, a portion of 
calcareous earth, and other substances, leaving it 
colourless, and free from any tartareous taste, which 
frequently abounds in its raw unclcaiised state. 

From what has been said on the subject of temper- 
ings it stands to reason, that the culture and iiiaimfac- 
ture of the cane must be blended. We must know 
the different stages of advancement belonging to each 
cane piece ; we ought to know the properties as 
correctly as an intimate acquaintance with the various 
soils will warrant ; we must determine their fitness 
for the mill, by outward indication, which, to a 
practical observer, is more to be relied on, than the 
time they have been vegetatingj for it is not the 
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foreign aqueous substance, wliicli on being expressed 
with the juice, depreciates its quality^ 

Whether this unnatural developenient is the result 
of some peculiarity in climate, or caused by misplaced 
artificial assistance, requires investigation. It appears 
to the writer to be exclusively owing to the unfortu- 
nate system adopted in this part of India, of choking 
the natural growth of the plant, by bundling its 
decayed leaves about the stem ; and he is tlu^ more 
confident on this point, from fras/ting a cane in his 
garden, which being now arrived at maturity, indi- 
cates by rows of pointed dots above each joint, the 
existence of roots in the matrix, as in the West, 
btit without any disposition to shoot forth before 
their functions arc called in requisition, towards the 
support of further propagation. It is evident, that 
had tills cane been left, as the native malee thought 
indispensable, the same effect would have been jiro- 
duced as in the canes grown elsewhere ; whereas 
it is not only free from such radical encumbrances, 
but is of much greater circuinfercnce than the 
largest he has been able to procure by offering any 
price. 

From this example, it would appear, that the 
shooting forth of these extraneous roots, is consequent 
on the tvisping of canes in India, done with a view 
to protect them from injury by drought ' ; hut without 
considering that this false clothing, of which the cane 
no longer stands in need, when tlie leaves gradually 
decay, so far from retaining the moisture, intended 
to nourish the stera^ actually robs it of what nature 
designed for its ultimate perfection \ nay more. — 
decayed leaves arc thus converted into a receptacle 
for water, which together uniting, become a bed of 

• How would a cucumber, pumpkin, or water-melon, ever arrive 
at the size and perfection which they attain in their natural state, 
if tied up with straw or leaves 't 
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mucilage, and draw forth vegetation from these 
radical points, thereby exhausting the cane of sub- 
stance, Aviiich would otherwise tend to its eulargcmeiit 
and cxcclJence. 


Further considerations on the mode of curing Masco* 
vado Sugar. 

What we have said on the subject of curing sugar, 
as practised in the West Indies, may rc(piire some 
suggestions, as to its application in this country. 
Throughout the Britisfi Colonics, (of wh’ch we alone 
profess to treat at present,) sugar after being suftici- 
ently cooled, is potted into hogsheads, and nothing 
further is necessary than to allow the molasses freely 
to drain, as already pointed out. 

Here the process is altogether diflhrcnt ; being 
divested of its molasses, by arbitrary means, and 
exposure to the sun, it is incapable of retaining 
much matter, liable to exude, and is therefore packed 
in bags, the most convenient for inland as well as 
sea transportation. 

As it is foreign to the purpose to enter upon the 
details of native inaiuifacture, tlie imperfection of 
\vhicli we are required to remove by substituting a 
method, that will admit of bringing our produce into 
competition, with others of better quality : vve arc 
led to enquire, whether with reference to conveni- 
ence, we can accommodate the Muscovado sugar, by 
transmitting it to the Europe market, in tlie same 
description of package as heretofore, without detri- 
ment; and if so, under what process it is curable. 

If we are to follow tlic method adopted in the West 
Indies, the ship’s hold, on arrival in Britain, will be 
one coagulated mass. Since even during the coinj>a- 
ratively short voyage (not much above one- fourth), 
from the West, so great a separation takes place in 
the best cured sugars, how much more will not 
transpire through cloth or gunny bags ? 
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The inefficiency of tlierefore, must give way 

to cheats, wliich, being better lulapied than liog^- 
heads to close stowage, is a desideratum. Moreover, 
the process of curing sugar, intended to be so |)ack('d, 
might be advantageously performed by ])crforating 
the bottom surface of the chests intended for expor- 
tation, and by introducing the stems of plantain, as 
with the hogsheads, and admit of the sugar being 
at once potted*. 

A still more efficacious method might be introduced 
by liaviiig cases made for the purpose, of such 
dimensions and form as would most effectually carry 
off the molasses; and these cases being fixed along a 
wooden frame, would tlischargc tliroiigb the several 
holes the molasses into a cistern, sunk at one end 
by an inclined duct. 

On this plan, the sugar when perfectly cured, 
(which would he in about fifteen days,) should he 
stowed into the cases for shipment, and properly 
secured. 

These considerations might lead us to a greater 
length than our limits will admit ; we shall therefore 
consign those hints to such readers as may think 
them worthy of experiment, and close our pages 
with a few remarks on the article Cotton. 


* * The superior quality of the sugar of the Philippines is acknow- 
ledged, when compared to that produced in the island of Java, 
Ciiina, or Bengal ; notwithstanding in the latter countries it may 
naturally be concluded, that greater pains and care are bestowed on 
its manufacture. The pressure of the cane in the Philippine Islands 
is performed by means of two coarse stone cylinders, placed on the 
ground, and moved in opposite directions by the slow and unequal 
pace of a Carabao, a species of oxen or buffalo, peculiar to this and 
other Asiatic countries. 

‘ The juice is conveyed to an iron caldron, and in this the other 
operations of boiling, skimming, and cleansing, take jdace, till the 
crystallization of the sugar is completed. 

‘ After being properly clayed, the sugars acquire such a state of 
consistency that, when siiipped in canvas hags, they become almost 
petrified in the course of tlie voyage.'— Comyn*s State of the 
rhilippine Islands* 
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COTTON. 


ON THE CULTCRB of cotton in the west indies. 


The desultory manner of cultivating the cotton 
plant, in many of the islands, cannot be recommended 
as an example towanis scientific improvement in 
other countries ; but with a view to place within reach 
of enquiry the usual routine, I shall confine myself 
to facts, which have come under my own observation ; 
witli such suggestions, as appear worthy of attention. 

The principal error to be noticed in the West 
'Indian method of culture, is the choice given to 
jjoor soil. Modern |)ractice lias exposed the fallacy 
of an opinion, originally entertained, and which has 
been banded down by successive writers, to posterity ; 
but in ati article of so much commercial import- 
ance, it is to be expected, that in proportion to tiio 
attainment of perfection in manufacture, will im- 
provement ill the arts of husbandry keep pace ; and 
ill the developeiiient of numerous experimeiits, w^c are 
more likely to ascertain the true medium for correc- 
tion of inaccuracies. 

The crude notions entertained some fifty years ago, 
in the West Indies, tliat any soil, however barren^ w^as 
applicable to the grow^th of the cotton plant, is quite 
erroneous. This impression 1 conceive to have ori- 
ginated in some chance indigenous plants having been 
seen to flourish on rocky eminences 5 and a trial made 
on the two extremes^ connected wuth circumstances 
that cannot be traced, had dcteriiiiiicd a preference 
to the one. 

The second point to be deprecated in the West 
Indian plan of cotton planting, is the little attention 
bestowed on tillage. It is thought, by many, sufficient 
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to clear the soil of weeds and incumbrances, and 
proceed to plant the seed, %vbicli is doubtless the 
result of the first mistake, that in its primary state 
it requires little, if any artificial assistance. 

That a 7noisf soil, and humid atmosphere, arc* both 
inimical to the i)rosperity of cotton, I am convinced 
from personal observation, and experiiiient in the 
West ; but that a rich soil, provided it be loose^ and 
pulverized^ is conducive to its |)crl‘ectiori. 

The holes for the n-ception of seed, arc due;' out 
in straig-ht lines, from six to eight feet apart, accord- 
ing to the soil, and full five feet from each other, 
nine inches square, and six inelus deep ; eiglit or 
twelve seeds arc ])laced in each hole, and care is 
required in this operation, as if allowed to adhere 
to encli other, they arc less likely to vegetate, and 
tend to produce those effects, u hich a plurality was 
meant to counteract; the seed should not be covered 
with mould above 1^^ inches ; being liable to rot at a 
greater depth, "Jlie j)lants shew tlnnnselves within 
a week, although they frequently recpiire fourteen 
days, to he distinctly traced in equal rows. In tea 
days after their appearance, they must be thinned, 
leaving three only in each hole; and Ireely cleared of 
weeds. This operation must be rt peated until only 
one plant remains; at the end of the 3d month, they 
are topped ; that is, about two inches from each 
extremity taken off, which throws hack the sap into 
the parent stem, and causes a new generation ol later- 
al branches. Under a luxuriamt foliage, this fop/dm^ 
ouglit to comiiieiice sooner, and be repented uiiliJ the 
plant begins to shew its bloom about live mouths alter 
the seeds are planted ; when the moul<l is brought 
well up about the roots with the hoe. lii the eunrsc 
of six weeks more, the pods, or bolls, are formed, and 
arrive at maturity, but very irregularly ; frequently 
extending to the tenth monih. 
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The uneven and dirty state in which a large portion 
of the cotton is transported to the British market, is 
owing to carelessness in the reaping p-’occss, and 
therefore demands the strictest attention. The system 
of Jeaving the picking season until the full maturity of 
crop, cannot be too severely deprecated. It is done 
with a view to save exi)eiise, but the returns from such 
bad policy ought to point out tlie misapplied economy. 

As soon as the first pods burst, and the cotton can 
he drawn by the fingers from the husk, without any 
degree of force, the produce is picked into a bag*, 
and it is very advisable to separate in the field at 
once, any inferior quality, by each picker having two 
bags ; this business ought also to be postponed, until 
‘the sun’s influence has inhaled all night dew; and tlie 
same course is observable after rain; as picking 
under such circumstances will injure, materially, its 
apt)earanee and market. In fact, too much care 
cannot he bestowed in gleaning, for more depends on 
that than on its culture. 

The best season for planting cotton in the West 
Indies, is in June and July; some commence in May, 
while others again plant so late as September. Those 
situations, naturally protected from the north wind, 
and as before noticed, free from moisture, are best 
adapted for a cotton plantation. In proof of this, it 
may be useful to refer to the success which attended the 
introduction of cotton on the northern part of St. 
Domingo, in the year by Chevalier^ who took 

advantage of the drought which prevailed for four 
preceding years, and had caused a total failure of 
sugar and coffee. His example was followed by 
others, but a recurrence of the former periodical rains 
having destroyed all the cotton plants in 17 / 7 , the 
cane and coffee resumed their soil. 

The different species of cotton cultivated in the 
West Indies, are not so nicely discirminated as in 
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North America. Tims wc know^ that the Sea Island 
cotton of Georgia ranks first in connnerco; and next 
to it the ni)laiid cotton, of whicli there are two kiinls, 
the siij)eri(>r known under the designation ot New 
Orleans. The West Indian produce is, therefore, a 
link between the upland bowed and Sea Island, al- 
though on a general scale of average inferior to both. 
This inferiority is probably owing to the diflerent 
plans observed in cultivation, and undue attention to 
the sei)aration of different species of seed, more than 
to the influence of climate on the staple ; since in 
Demerara and Berbice, where the i)roduce is superior 
to that of the islands, a similar mode of culture is pro- 
secuted by the hoe to that in Georgia and Carolina, 
where the ground is repeatedly ploughed and liar- 
vowed. 

The practice of cutting down the plant (after 
harvest), within four inches of the ground, has been 
admitted to be injudicious, when the necessity of 
cultivating a perennial plant can be dispensed with, 
as the rattoou shoots are never so productive as the 
original. 

The cotton, from the time of germinating, until it 
attains maturity, is peculiarly subject to destruction 
from grubs, and other insects. 

The planter is frequently at a loss to account for 
the nocturnal ravages committed on his crop, when 
no traces beyond actual depredation arc visible, after 
sun rise ; but a little reflection will point out, that 
the numerous tribes of crickets, grasshoppers, locusts, 
&c. abounding in these latitudes, have all an appeal 
to the herbaceous bounties of Providence, on wdiich 
they browse in the night season ; and as a well govern- 
ed cotton plantation is kept free from grass and 
weeds, from first to last, there is left no variety of 
choice, and hunger causes them to devour what 
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comes within reach*^. The most effectual method to 
f](?ter the Avornis iVom destroying the seed, is by steep- 
ing it, for some hours before planting, in a compound 
of slacked lime, tobacco juice, and water ; but this 
precaution does not always insure undisturbed vege- 
tation t. When the plant arrives at the age of two 
months, powdered lime, scattered along the intervals, 
will be found a beneficial protection ; that failing, a 
change of soil must be resorted tos Jiven under a 
successful repetition of crop, it is advisable, (as a 
general rule,) to give it the benefit of fresh land, or 
that Avhich has sustained sugar cultivation, provided 
it has been allowed to fallow for a short time. 

The cotton, after being picked from the plant, must 
be carefully and thoroughly dried in the sun. If 
stained and inferior sorts be not sei)arated in tlie field, 
they must be before being separated from the seed 
by the gm ; as reception of cotton in the British 
market depends much on cleanliness and colour, as 
Avell as staple. 

With regard to the probable returns from a cotton 
plantation, no very exact estimate can be formed. 
An acre of good plant ought to yield from 12 to 
1,500 lbs. of uncleaned cotton, and which, on being 
freed from the seed, will give 3(X) to 380 lbs. net. 
There are some soils which Avill produce more, but 
I fear I have even exccculed a general average, consi- 
dering the many vicissitudes to which the plant is 
exposed, and that it ought not to be reckoned at above 
250 lbs. an acre. 

The experiments now making by the Agricultural 
Society in this country, aided by private enterprize 

♦ Confine a rabbit or other animal,upon dry food^ for a short time, 
and it will greedily devour leaves put before it, which in the enjoy- 
ment of choice it would not touch. 

t If cotton could be raised from slips, the disappointment fre- 
quently experienced in its first stage of growth, would be at once 
removed ; the experiment is worth a trial. 



ibrowgU these means, will soon (letcrmino, whotlier 
the great object in view of raising and cultivating 
cotton from the Anwrienn sced^ is likely to succeed. 
The result of partial trials already made, is said to 
be favorable to those hopes which, if realized, will 
raise our comiiiercial resources to a scale of prosperi- 
ty, proportionate to the benefits that will accrue. 
Jhit we must not draw any definite conclusion? from 
the transactions of one season : the cotton experi- 
ments must stand the test of two or three generations; 
both from original, and the off'^priug of original seed, 
planted every year, when a comparison of staple 
will establish its liability to stand iindeteriorated by 
climate. This precaiition lias, no doubt, been antici- 
pated by the Parent Society, as well as another of no 
less importance, viz. whether the plant requires 
annually a change of soil, or will flourish, in an e(jual 
ratio, during a series of crops on the same ? 

From the luxuriance and rapidity of vegetation in 
India, it appears jirohable that tlie first years' gleaning 
from the issue of imported seed, will be the best, and 
that succeeding crops, from Creole seed, will degene- 
rate to a certain extent until the plant becomes 
acclimated ; unless, indeed, the climate be found 
conducive to the staple as well as the leaf, as that 
of the West Indies has been to the successful introduc- 
tion of the South Sea cane. 


INDIAN CORN— r^ea Maize J. 

Thkrk is no plaiitaiion in the West Indies without 
a cultivation of this valuable resource, — and the in- 
dirtcrence which it evinces to any particular season of 
planting, affords an opportunity for keeping up a con- 
stant supply. The Indian corn arrives at maturity 
within four mouths, and no labor (on a sugar plantation) 
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beyond planting and reaping is requisite; being sown 
between tlie ridges of canes, immediately after plant- 
ing ; aiid wliicli, so far from injuring, It uds by its 
active vegetation to protect the young shoots. When 
the ears are ripe, the entire plant is at once tcinoved 
from the canc-picce. In a ground state, it is a 
favorite meal of the negroes, and is very ])alatable, 
boiled up witli milk : but it is chiefly reared by the 
j)laiiter for feeding stock ; and in this light, is worthy 
of consideration, by those who propose to cultivate the 
can(‘ ill this country. 

The maize grows abundantly in this climate ; but 
whether from neglect or other cause, it is far from 
being equal to the descriptions reared in the West 
India Colonies. 

A very fine s|)ecimcii was recently presented to 
the Agricultural Society, by Mr. VV. C. flurry, the 
jiroduee of N. S. Wales seed ; and its decided 
superiority over the indigenous or luitiiralized exotic 
s[)ecies, common in liengal, will induce its general 
cultivation. 

The method of planting between cane ridges, saves 
tillage, and tlic weeding of both is performed at the 
same time. The corn stalks are drawn, before the 
cane is sulficienlly forward to be injured by want of 
free circulation. 1 shall linisli tliis notice with an 
extract from Wood’s residence in Illinois. 

Tlic coni I look was on a new prairie-land, thin 
on the ground, had been badly cultured, and much 
injured by cattle and pigs getting into it ; yet h.ad 
very near 50 bushels per acre. 1 have beard of 132 
bushels per acre, but A’oin 60 to 80 is considered a 
good crop. 

The husks that cover the corn cars, and the flags 
or leaves are all good for fodder. Horses, cattle, and 
sheep, all seem as fond of it as of the best hay. 
Horses and cattle \vill eat part of the stalk after the 
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corn is ripe ; but in a green state, they, and pigs, 
will eat it all up. Horses and pigs will oat the corn, 
and leave the cob or inside of the ear ; but cattle 
will eat inside and all. 

The time of planting is from April to the middle 
of June ; tlie middle of May is considered the most 
proper season. It is planted in rows of about four 
feet in each direction ; and after it is up, they plough 
between the rows, first one way, and in a week or 
two, in the other direction ; a third ploughing is 
sometimes given to it. Between the corn they hoc 
up the weeds left near the corners that escape the 
plough ; so that the land is made very clean. Gener- 
ally two or three plants are left at each angle. 

There are several sorts of Indian Corn, and of 
dift'erent colours ; viz. wdiite, red, yellow, mixed, ike,'" 

A good ear of corn contains from 14 to 20 rows, 
and from 40 to 50 grains of corn in oacli row. One 
hundred ears of middling corn will yield a bushel 
of clear corn.*" 

“ 1 have now growing 12 acres of it."" 

“ 1 j)lanted some of it six feet between the rows, 
and the plants near three feet apart, as 1 wished to 
keep it particularly clean and in good order for 
wheat ; and so jdoughed it all one way, and ran a 
harrow between the rows. 1 do not see but it comes 
on as well as that 1 planted on the square. 

1 have not seen any corn near us so large as mine; 
much of it is upwards of twelve feet high. It was 
planted between the 10th and 20th of May, but the 
weather being dry, it did not come up very soon."’ 


GUINEA GRASS. 


It certainly appears strange, that in a country pro- 
verbial for //ad pasturage, and in which so maddening 
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a propensity exists {ov field sports^ so very little atten- 
tion slionld be paid to the rearing of good grass. This 
supineness to the wants of the animal, cannot be sup- 
posed to emanate from any principle of economy; 
since those who have the means, pay any price for the 
best obtainahle resources : we must therefore attribute 
it to that fixed <leterinination predominant in India 

not to go out of the beaten path,'’ to look for others 
more wholesome, and consequently more nutritive. 

View’irig things in this light, there is little reason to 
hope, that all we can wndte or say will have any effect; 
still, however, >ve live in hope, and although all the 
artillery that can be mustered, may not make a breach 
in the rampart, one stray shell sometimes causes deadly 
effect. 

What ludicrous impression does not the appearance 
of the grass-cutting operation, about Calcutta, fix on 
the mind of the stranger ? He reflects on the rich 
pasturage at home, and naturally enough comments 
oil the disparity ; but habit is a second nature ; and 
he, ill common with all before liiin, lapses into that 
happy opinion, that what ?.v, must be best, without re- 
ference to the difference between an English horse and 
an Indian Tangan. The sight of so inaiiy natives 
squatting on the plains, and scraping up the roots of 
close-cropped grass, with which to feed our horses, 
and the wTetched fodder imported from the interior, 
under the denomination of Hay,"' arc surely in them- 
selves sufficient incitements to introduce exotics which 
will place us upon a more equitable footing with other 
countries. 

Why Guinea grass has not been cultivated most abun- 
dantly, all over India, is a question difficult of solution. 

Does it thrive in India? Yes ! Ho cattle in general 
prefer it to other wet food ? Yes ! Does it fatten ? 
Yes, in the greatest degree. — How many crops may it 
yield in a season ? Three.— What height does it 
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attain ? Six feet, the first cutting — four feet the second-— 
and three feet the third. Is it curable for the state of 
Hay ? Certainly ; and a fourth cutting may be 
obtained, which will give better Hay than the first 
quality now brought to Calcutta. — And with so many 
advantages in favor of this grass, lio^v docs it happen 
that it has not long ere this been brought under culti- 
vation ? For the best reason in tlie world : — people will 
not trouble themselves who have the means, and those 
who have not cannot induce others. 

The usual mode of planting Guinea grass, is in 
rows : it requires but little culture, it being sufficient 
to stock out any trees, and set fire to the whole — line 
off the ground, and dig out holes of three inches in 
diameter, six inches apart, four feet between the 
row’s. In these, throw a few seeds, or a small root, 
placed in an inclined position, witli the upper extre- 
mity above ground. In this state it is allowed to 
remain for the first cutting, until it has thrown its 
seed, which, dropping between the ridges, springs 
up in all directions. It ought then to be cut over 
within four inches of the grouml, and the field again 
set fire to, wdieii an even crop \vill appear, and 
continue an unceasing resource tow’ards the support 
of all cattle, either fresh or cured for provender. 


FINIS. 



ERRATA* 


In tiik Ad\ krtiskmfnt. 

Page 1, line ‘ Agrieulhiralists,’ trail ‘ Agriculturist. * 

»» — n 14, /or * unwholesome,* * iinwuiTautaljle.' 

Ik the Preface. 

Page I, line IQ, for * Agriculturalist,* trad ‘ AcrieuUurist.* 

,, — — for ‘ dereliction/ read ‘ de\iHtion’. 

,,14, ,, 24, for * at the price/ nad ‘ for the value/ 

M ^'>7 )) i:i, /or ‘ offered,* ‘ urged/ 

»> 1^> jj 19; * Surmises,’ read ‘ premises/ 

In the uodv of the Work, 

Page 7, line :J2, for ‘ holeing,* read ‘ holing/ 

,, 11, ,, 27, for * center,’ read * centre.* 

,, 14, ,, 2<l, for * Xatiiral History,’ read • Rurtil Fconomy/ 

,, Ih, ,, 29, for ‘ distorting,* read * distressing.* 

,, 17, ,. 21 , for ‘ Satturatiou,’ read * Saturation/ 

,, 22, ,, 21, for ‘ In this interlude,* read * During this interval 
,, 23, ,, 10, for ‘ laded,* read ‘ passed.’ 

,, — ,, Ih’, for * laded,’ read * pas.sed.* 

,, 3r', ,, 10, for ‘ in a view,* nad ‘ with a view/ 

,, — ,, 32, /n?- ‘ la(le<l,' read* passed/ 

,, 45, ,,11, for * tantamount,* trad* paramount.* 

,, 51, (last line,}. /or ‘ diseirmiuated,* read ‘ discriminated.* 

N. H.— Tlic reader is re(|ursted to overlook all errors, and faults ; as this 
pjiinphlct was written in great haste, and little atleution paid to correct the 
letter press. 




J TREATISE, 


ONT 



ANP 

THE MANUFACTURE OF 

8 U G A. IL 

C(i Mpnt'jn: v m \y;, 

Jn,ifriu‘iif)vs Jot TIantinfj , and sachfff fhv C ane, crprcsaitiff the 
^ Itnifying, Eoiiuif;^ PofJhig, and 

ing thr Sugar ; fJir JJisfii/fr/ian of Ram, from, the Cuuv, 
Teaeii, Tim a pjd{'y and other natural Prodavtion.s, 

I'sr.ri i. tNi ou’M ation on tiii: t i'i/nvATioN oi cori iir., 
oriMiA <.rrAss, k\.c. 

ACroliDJNO TO THL MO»T A!*rHO\lA» MLTHDDS. 

AN 1 > 

A Liirrim T(> Tin: noyuLi: e\st t\ni\ t i.v> , os TiiiitiAME 

at liJECTS. 


By M i’V TXM .1 f R/ci:, 

PIAKY \L\nS \ Pl.A.NTEK IN Till: Iril.AM) OF .lA'MMCA. 


l< I till- with lii-i ii-ljoii lurrt, 

'J'lir li'HT :iii'i ^rilin'; or lii', .voil ovplon- ; 

'J’d \%li.if .iif.iptcil, \vh;il it sliiiii^ fivriM-; 

W Jliiinil ihir. iJi.ci r'iJiiy r.uf hi.*' hope an- vain. 

VliiLLlPS 


CALCUTTA: 

HE riUNTi:D AT THE H 1 ND 00 STA>;EE PflKSS. 

io;jo. 




TO SIR WILLIAM JONES, Knt. 
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appear as an avthor, for Jam sensihlv of fO'/iriain} in ever a 
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to diffuse the blessings of knowledge wide/p among manhind, 
have induced me to submit the work to the public under the pro* 
tectum of your name, 

lam. Sir, 

With the utmost respect, 

Your most obedient 
And devoted Servant, 

IF. IITZMAURICE. 


Calcutta, 

Avgust mil, 1793 . 
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INTRODUCTION. 



Trade, which derives its chief support from the produc- 
tions of the eartli, can never be more eflectuiilly promoted, 
tluiri by ufTordiii^' jirotectioii and security in tlio iViiits of his 
labor to the husbandman, and encouraging; the improvement 
of every art dependant on agriculture. 

The decline of these arts, must ever prove injurious or 
fatal to commercial countries, and the failure of any consider- 
able branch must, by their mutual and natural dependence, 
materially affect commerce; with a treatise, therefore, profes- 
sedly instructive, and designed not alone to restore a lost art, 
but to lay down lessons of improvement on its recovery — it 
cannot be impertinent to offer some observations, which may 
elucidate the causes and effects of former failure, and to shew 
the necessity of adopting now — partumlarly at this time — a 
system which may establish the Sugar trade in this country, 
and secure it from danger of failure or decay hereafter. 

A 
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By an eminent character, as illustrious for the importance 
and variety of his literary researches as for his virtues, it has 
been recently discovered, that from a very remote time, till 
within a period so recent as the last eighty years, the natives 
of this country possessed the art of making Sugar in the Jir$t 
processy — or in other words, the exact principles of manu- 
facture pursued with so much success in the West Indies : — 
from a very able report, drawn up by order of the Court of 
Directors in the last year, and published at their cxpence, the 
causes which brought on the decline of the Sugar trade of this 
country, and the recent loss of an art so long known, may 
be traced with some degree of accuracy and use. 

The facts worthy of principal consideration, the particu- 
lar regards of the merchant, and the most serious attention of 
administration, arc,yiVs^, that Sugar, even since the accession 
of the Britisli to territorial jurisdiction in Bengal, was a capi- 
tal staple commodity, and drew into these provinces specie 
to a very considerable amount annually, which was wholly 
expended here on the purchase of that commodity for exporta- 
tion, principally to the ports of aliens, on both sides of 
India; secondly, that the trade has been lost at a late period, 
the current totally reversed, ami immense treasures exported 
from hence for the purchase of the same article in foreign 
ports ; and thirdly, that it is now capable of being restored 
with advantages which never did, nor ever could, and proba- 
bly never may again offer, or arise should the present period 
be neglected. 

In 1776 the Sugar trade had so alarmingly declined, 
that an address on the subject was presented to the Govern- 
ment of that period, by persons evidently conversant in the 
subject, and impressed with a warm regard for the public 
prosperity ; the export appeared to have then ceased, and the 
trade w'as so far ruined internally, that the provinces scarcely 
afforded a sufficiency of Sugar for local consumption.* 


* See the report of Committee of Warehouses, printed by Debrett, 
1792 and extract from the Bengal Consultations, Revenue Depart- 

ment, 5th J une, 1770. 
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Thk loss of the export trade, may be well supposed to 
have occasioned the neglect of the perfect system of manu- 
facture ; and the consequent loss of that art, to have made 
way for the practice requiring little labor or ingenuity, which 
arose on its decline ; the peasant, or ryot, had few wants and 
the raw cane or a vicious juice expressed from it, answered 
all his purposes for temporary aliment or indulgence ; the juice 
boiled into syrup, and of a quality well enough adapted for 
making the coarse kind of sweetmeats in common request, 
was the only inducement to ingenuity or labor, and being a 
species of luxury, tho* simple and cheap, could not be sup- 
posed subject to a very general or extensive demand, as it was 
neitlier essentially useful nor more then slightly profitable ; 
this syrup they called Gour^ it is now known by the name of 
Jaggery^ and from this the Sugar so plentifully exported to 
Europe for the last two years, has been, and continues to be, 
‘manufactured ; in the course of these introductory remarks, 
and of the treatise occasionally, the judicious reader will have 
ail opportunity of discerning with what success and probable 
future effect. 

The industry and ingenuity of the Chinese, and of the 
Dutch at Batavia, undoubtedly promoted the fall of the Bengal 
manufacture ; by their sending in to these markets Sugars of 
a superior quality, and at length by suppling the deficiency 
on its total failure ; the political loss to the (Jovernment, the 
abridgment of resources and occupation for the peasantry and 
manufacturers, who in many districts arc one and the same, 
was not perhaps immediately felt ; as the times and the go- 
vernment were then unsettled, and the British policy did not 
yet completely embrace the conservation of the revenues ; 
thus until a late period it has been altogether forgotten or neg- 
lected ; the manufactures of the Chinese have been imitated 
latterly, but neither they nor the Dutch arc totally supplanted, 
because their Sugars are yet unequalled in quality : the flat- 
tering prospect of finally attaining the perfect practice of the 
art, the complete supply for internal consumption, and the 
trade of the greater part of India, and even any quantity that 
may be required for the European market, is now open to 
Government. 

A 2 
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But the Sugar trade of this country has yet to struggle 
with a considerable share of very opposite prejudices, and it 
may not be entirely useless to meet them; some will exclaim 
against the West India method, as an infrigement on the 
sacred and long established customs of the natives, whose 
religious prejudices with dilEculty admit of alteration in thoir 
mode of manufacture, or the usuages of their ancestors ; — to 
those prejudiced or superficial assertions it need be only re- 
plied, that the mode of the present day, is not that of former 
times, but that the methods laid down in this treatise, are on 
the same principle with those followed in India in its former 
days of riches and prosperity- 

A PRKJUDICE of an opposite kind will be urged by 
those who have already profited by the exportation of the 
Sugars of this country; a concurrence of nnnsual events in 
the West Indies and in Kiirope, threw open the British mar- 
kets with considerable and unprecedented advantages to the 
.East India speculator; the failure of the French Sugar Co- 
lonies, the abatement of produce in the Britisli, together v'ith 
the popular prejudices raised by the numerous advocates for 
the abolition of the slave trade, caused East India Sugar of 
a very inferior quality to meet a reception and sale, that, in 
tiieir pr(?scrit state, can never be expected to occur again ; 
moreover, as tbe improvement of the quality of the India 
Sugar, would by extending the channels of trade, lessen the 
advantage to the exporters of Sugar of the inferior sort, those 
who possess the present profit by the defective manufacture 
and limitted export, may be not unreasonably supposed in- 
clined to discountenance the further augmentation of tlie pro- 
duce, or the improveineut ; however it would tend to the 
general advantage of the merchant, the ]%yot, trade at large, 
and the Public lleveriue. 

An erroneous opinion has been received, that the Siugars 
of Bengal are equal in quality to those of the West Indies; 
and the late occurrences in England, by causing the before- 
mentioned fluctuation in that branch of trade, have in some 
degree helped to give it an air of plausibility; the India 
Sugars were brought up during that time, as scale Sugars for 
the common consumption^ at an enhanced price by a cousi- 



[ 5 ] 

derable number on the humane principle that they were not 
manufactured by slaves; by many more, because, thro’ a spi- 
rit of monopoly, among some capital Sugar dealers, which 
had not yet ceased, scarcely any other Sugar was to be then 
procured ; — but, on analysing the East India UMigar, and even 
in the common experiment of applying it to household pur- 
poses, it has been found many degrees inferior in strength, 
deficient in the saccharine sweet, and in no respect ecpial to 
the produce of the West Indies, owing to the defective me- 
thod of manufacture, which alone renders it unfit for the 
refiner. 

This defect will appear a matter of the more important 
consideration, when sugar is viewed as a capital article of 
Trade, and of essential importance to the public Revenue ; 
hot merely for use in the state in which it is exported hence, 
but as a material for the great, opulent, and valuable body of 
Sugar refiners, in which point of view it should be here prin- 
cipally considered : by a comparative view of the (|uantities 
of Sugar imported into England for a series of years, it ap- 
pears that nearly two hundred and seven millions of pounds 
weight jiass thro’ the hands of the British Sugar dealers year- 
ly; it has been demonstrated, that on an average, one third of 
the whole of that quantity lias been consumed within the 
British Islands, one half of the other two thirds, exported to 
Ireland, and other dependencies ; and the other third after 
undergoing the expensive operations of refining wholly ex- 
ported ; so that supposing no more refined, than the complete 
one third, exported in that state, how necessary will it be fur 
the administration here, and particularly the Merchant, to know, 
that the Sugar of this country will not answer the purposes of 
the refiner; that it is deficient of strength, thro’ the defective 
state of the manufacture ; and, that until the defect shall have 
been corrected, the trade must b? precarious, and the British 
markets remain open for either the direct or circuitous intro- 
duction of the more rich and yielding Sugars of the French, 
should their colonies be restored, or to the Americans should 
their southern Sugar {daiitatioiis prove successful ; while these 
provinces which possess the best soil, and produce the best 
Sugar canes, capable of affording supplies which might for 
ever secure to England the Markets of the universe^ both in 
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quantity and excellence if properly manufaclured, will be shut 
out by baleful prejudice or cold neglect. 

Considerable stress has been laid by the opponents to 
the improvement of the Sugar manufacture, on the little suc- 
cess that has attended a Sugar factory erecte<l at a heavy ex- 
peiice at Oineidpore^ called the “ Chinese vvorks/^ and it is 
to be lamented that where the mercantile spirit was so laudibly 
evident in tlio proprietor, the iirnorance of the person confided in 
of the business undertook, should alone be the cause of the fai- 
lure; a brick loam, which is the most prevailing soil of Bengal, 
is the best of all others, for the culture of the Sugar plant, un- 
fortunately the person who chose Oineidporo for the scite of 
Sugar works, seems not to have known this important circum- 
stance ; The author of tliis treatise led by a spirit of curiosity, 
and anxious to account for the ill siicc(‘ss of tills praisewor- 
thy undertaking, took a guide ari<l visited the place ; crossing 
the country beyond Kidderpore, he examined the soil on his 
w^ay, which appeared such as the most sanguine planter could 
wish for the culture of Sugar, and continued uniformly the 
same till within a short distance of the works, where it changed 
to a idack foggy clay, mixed with a bad marie, wliicli will 
not produce even a kiml grass, but throws up the rank foxtail 
plant commonly used for thatch by the natives; such laud is 
termed a savannah in the West linlies, and common in Eng- 
land ; it affords no sort of nourishment for useful vegetation, 
and renders the juices of a feeble Sugarcane that it may with 
difficulty be forced to produce, utterly unfit for mixing in the 
luaiiufacture with Canes of a generous or good quality 

Another cause of this ill success may be found to ori- 
ginate at a source which is generally complained of, and no - 
toriously oppressive in every species of useful industry ; the 
multiplied exactions of a constant series of useless idlers. 
Banyans, Sircars, Peons, <^:c. who in every district, are at- 
tached to every branch of business ; these by various arts of 
cunning and exaction, derive the greater part of the husband- 
man’s earnings, who must submit to tbfdr impositions or starve ; 
the native landholders naturally expect to derive a profit, and 
the landholders below him in different degrees ; expect their 
proportion ; the Banyan receives a fee or commission^ which 
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is generally the reward of some species of pcciUation or colhs- 
pion, and nevcM* lor any service more than he is bound to by 
his duty, which principally consists in emi>loying those below 
him, from each of whom lie also has a prolit ; the Sircar who 
pays the laborers’ hire for tln^ Banyan, dmnands a dt^duction 
from every rupee, and the Shroff or Banker has an allowance 
for ascertaining that Ins rnasb r’s inon(‘y is good ; the Peon 
wdio >vatches over the lab<»ier that he may not slumber at his 
work, demands somelhiiig for (ho trouble of watching him, 
hut, as must be exjiectfil in such a consistent system, it is in- 
geniously convi'rled by the tV‘ons into a [iromiiiin or compen- 
sation for conniving at indolence, neglect, and often total 
ubsoiioe. • 

PmoR to entering on tlio immediate course of this trea- 
tise, a lew relrospective remarks, and some ol)s(^rva^ions on tlie 
practical pait of (lie sulijeet may be uscdul, and tend to elnci- 
ilale the different branches on perusal liy being thus previously 
offered. 

Prom the report Ixdbro alluded to in (his introductory 
essay, it appears, tiiat tlie I'rench, by an effort of industry and 
eniulation, admirable for its design and execution in a com- 
lueri ial view, were enabitjd at a period when the British co- 
lonies were at the zenith of prosperity, to commence a rival- 
ship, which by their perserverance ileprived the British of tlie 
fondgn market ; it cannot be too strongly inculcated, that it 
xvas by superior activity in clearly perceiving ami promptly 
employing favorable advantages, that the IVcnch succeeded to 
so vast an extent againsr the active spirit of commercial enter- 
prize which so eminently characterises the British merchant : 
—and the same observations will e(pially apply to the success- 
ful competition of the Dutch and Chine se in the Indian market. 

It must therefore be ever kept in view^ that the true va- 
lue of the Sugar trm I e of .India, must depemd on the tpiality 
of its fabric, which is at present bad, but capable of improve- 
ment to the liigliest degree of peiiectiou ; that unless it shall 
be improved, tho’ there may be a temporary demand for the 
crude Sugar now produced, even that demand must speedily 
fail, on the revival of the rrench colonics, or the improved 
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cultivation or manuraciurc in the American states, none of 
which could cope with the Indian produce, if once well en- 
couraged and established. 

The cultivation and manufacture requires considerable 
care and skill, the natives are utterly ignorant of the most im- 
portant parts of the art of boiliiii*, claying, potting and clari- 
fying, fit for the l*iUropoaii markets ; but they are capaide of 
receiving instruction ; and it will not be denie<l, that it is the 
first duty of those avIio are actuated by public spirit, as well 
as attention to the interests of their einf>loyers, to promote that 
knowledge ; the supposition of expensive and cumbrous build- 
ings being indispensable for the Wi st India method, ought no 
longer to be countenanced; for not only lli' erection of works 
and mills upon a vast scale, but everi thi; expenee of cattle 
may be spared ; the man of eiiterpri/.^ whose ae<ivity will 
lead him to overcome casual or trivial difliculties, will procure 
a number of hand-mills, of the kim* in use among the natives, 
he will set his laborers actively to work with these imperfect 
machines, he will be arduous in his undertaking, ami with 
every possible expedition extract the juic^es and collect them 
into one reservoir ; he will lime his utensils, keep them tena- 
ciously clean and in general he will pursue the system laid 
down ill the following pages as closely as possible ; if he has 
not, nor can immediately provide copper pan*^, earthen pots, 
fire proof will answer his temporary purposes, and \u will pro- 
duce, with care, sixt^ per cent more from his juices than ttie 
most ingenious or experienced native can now effect. 

These truths have been proved, the author ol this trea-^ 
tise has demonstrated thorn by actual experiments made in the 
presence of natives, who looked on admiring without being 
able to account for the vast difference in tiie quality of the 
Sugar and the quantity produced — but they paid no attention 
to cleanliness^ and the accidity which their juices acquired 
contaminated and diminished the produce ; theirs was that 
coagulated material from which the molasses is not separated, 
which clods and hardens, and on breaking displays a dusky 
and soapy appearance ; the other was equal to any Sugar 
ever produced, and of which kind one hundred thousand 
tons may be exported annually from this port without difficulty* 
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May it not then be earnestly hoped, that this treatise 
will prove of that public utility of which it is capable, that 
neither the Dutch system pursued in the spice trade, nor the 
vicious customs of the idle class of natives, will any longer 
stand in the way of an object which can so eminently beiielit 
the government, the merchant, and the people at large ; and 
that those blessings which providence has thrown into the lap 
of Britain, in giving her the most prolilic soil in the universe, a 
docile, ingenious, and numerous people, will not be neglected, 
but on the contrary cherished restored, and supported, by lier 
genius uiul power. 
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PRACTICAL TREATISE, 

OK 

SUGAR. 


OP LAYING OUT GROUND. 


(tROUND intended for the cultivation of Sugar cane, 
mnsst be first cleared of all shrubbery and grass, the roots care- 
fully stocked up with hand-hoes^ ploughed over once or twice, 
and levelled for laying out the whole into pieces of thirty, 
fifty, or seventy biggahs; along these pieces it will be requi- 
site, for the purpose of draining, to form a strait commodious 
trench on each side, at least four feet wide at top, four feet 
deep, and pro portion ably narrow at bottom, that the banks 
may be sloped so as to prevent injury to the sides of the 
trenches in the heavy rains, which would, if the sides were 
dug perpendicular, occasion the banks to fail in, thereby ob- 
struct the passage of tlic water, and require continual labor in 
repairing them. 

The mold dug from the trenches will help to raise the 
internals, and make paths which should be formed, for ease, 
convenience, and dispatch, in carrying the cane to the works. 

The main trenches must be eight hundred yards from 
each other, and thro’ the centre of the plantati^^n, according 
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to its extent, there should be cross trenches of the some cl i men- 
sioiKS as those on the sides of tlie pieces, into which tlie latter 
should lead ; and as the water will find its own level, its di- 
rection should |;»oveni the line of the main trenches, to which 
the inclination w'ould be easily found or made by the same 
means. 

Whkn the grounds is thus prepared, it should belaid 
out in beds of twenty feet wide: or if it is high ground, thir- 
ty feet hods will t»e preferable ; form a trench of two feet in 
width and <lepth between each bed, the mold of the trenches 
will raise the cane beds in the middle, and the ni])bisli collect- 
ed in them taken out from time to time in hoeing and weeding 
the cane, will contribute to manure and raise the beds, so that 
they will bo found sufficient to convey all tin? superabundant 
water to. the main trenches, as will be requred when the rainy 
seasons arc sovere. 

Thk soil of Bengal being low, it is very requisite that the 
ground should be carefully drained, some time before it is 
planted ; for that purpose, therefore, a gang of sixty laborers 
oiiglit to be hired to do this; they may in a fortnight dig, and 
lay out all the trenches and intervals of a plantation of five 
hundred higgahs ; but this should be completed some consi- 
derable time before the heavy rains set in, or the commence- 
ment of the regular planting season, in order that the trenches 
may be strengthened, hardened, and durable ; if this is done in 
time, the drains will afterwards continue in good repair, by 
cleaning out as often as the plantations are weeded ; and at 
the same time the manure acquired in the drains will raise the 
beds ill the centre, nourish the cane roots, and render the soil 
productive to a degree that cannot be without experience easi- 
ly conceived or credited. 

When the plantation is thus far prepared, have it 
ploughed, the trenches cleaned, and the pieces marked ott, 
from one end to the other in the following manner ; prepare a 
line of a sufficient length, and affix thereto, at every seven or 
eight feet distance, a piece of colored cloth, like a surveyor’s 
line ; stretch this across the beds as strait as possible, so as to 
square with the sides^ and ends of the beds ; be prepared with 
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a niimhf'r of of bvo fvH lonjS’, plare ono in tlie 

cartli at nl tho cloth UKirks on llic line*; this M’ork may 
1)0 ix rloninwl l>y l»o\s, and liirls ; w hen the (iixi row is lined 
out, I'.'t tiip Ihtrrs re treat ahout, tiirco and half toot, and lino 
and mark a:i<.th(‘r row. like the lirst ; still retiriiin thn o and 
halt till tin y liavc lined the wlnde piee'e ; wlu n the line rs 
liave nuirked olVtlie lii*^ 1 -row’, the lahorers may comnKmo: tho 
diiigiiii; (d* tliaMow ; tour srtart hovs or '.’.iris may liu(‘, without 
I’atisue, thre?e hi^i^alis pe r elay ; witii two or three more to 
colh'ct l.lie pegs, as tast as the holes and banks are formed by 
the laborers. 

MrcH care and some pains are roepnrod, on th(‘ first lay- 
ing* out the g’lound IV/r Irenchinu: ami lioh iiii: ; it ought to l)e 
carefully drained, the IhmIs sliaped, and jdaiited in suedi a 
manner, as that the siijn'rahiimldut ruin wTder may drain from 
the cane hr^ds, into the In nehes, so that tiie cianes may not he 
chilled, or injured hy stagnant water, or too great a quantity 
of it, as it wdll contrihnt<‘ to the excellence ami (piantity of the 
crop, if the grouml retains only an etpial share of moisture 
iluoughont, to nromote the spreading of the plants in vegeta- 
tion ; ouch ."tock planted in thks manner properly manage<l, 
will <iive twenty or more canes; a single cane alone is produced 
from the root planted after the careless and improvident me- 
thod of culture in J^engal. 

Should the land be high, let the liners begin at the top, 
and line it in an obii(|ue, or winding direction, gradually to 
the base? ; the farmer who iecds tlie spirit of cultivation, who 
will see lii.s gn»und carefully prepared and planted, in his 
yielding, will find liiinself amply compensated for his trouble; 
three Biggahs will contain about three thousand five hnmlred 
holes, three feet and half wide, the canes from which will yield 
on a fair average proja rly manufactured a ton and half of Su- 
gar ; but it cannot be too mneh attended to in this branch, 
that the ground must be well jiloughcMl, the earth pulverised, 
and cand’ully planted ; fifty coolies can with ease, even in 
their mode of working, turn up three Biggahs per day, and 
half that number wdll pre|)are an eipjal quantity, W'hen fami- 
liarized to the use of a mold plough, wdierewith they can form 
the cane furrows and afterwards it will require only a few bands 
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to shape the banks, clean out the furrows, and preserve the 
whole in an orderly condition. 

WiiKN forming the banks, and furrows for planting, the 
earth must be dug in rows about six or eight inches deep, un- 
til they each shew an even pretty bank from one end to the 
other, then let the laborers fall back to the second row of 
pegs, and so on till the whole piece is dug into narrow ridges, 
and sirait and even trenches, which will appear if properly at- 
tended to square, parallel, and regular. 

It is recommended with the foregoing method to have 
the laborers, employed by daily task-work ; the employer, or 
a steady w'oll tempered servant as overseer, or steward, to visit 
them often, and the owner as frequently as he can, to see that 
the work in every department is well, neatly, and exactly 
performed. 

The soil if newly turned up for cultivation will require 
no manure, but if in any degree impoverished by repeated til- 
lage, it will be found more productive if slightly manured for 
the growth of the Sugar cane; ibis part of the planting busi- 
ness in Bengal will be found very easy, on account of cheap- 
ness of stock, and of labor, — and as that best and most pro- 
ductive method of enriching a soil, will be so easily eflecteJ 
here, the construction and use of moveable penns are worthy of 
adoption with bamboo posts and rails form a number of 
light frames which may be bound to each other as a fence, 
sufficient to enclose about tw o Biggahs of ground at a time ; 
by removing the penns at the end of one week, one side of the 
penn to stand, and the tw^o sides and the other end to be carri- 
ed forward, and forming the penn on the outer or opposite 
ground of the standing part of the fence : thus the planter can 
go gradually thro’ his whole estate feeding, manuring, exer- 
cising his cattle, and following all up with turning up his soil 
for tillage. 


The stock should be fed every night with grass, or vines, 
and in crop time with cane lops, which are then plentiful, an 
hundred head of cattle will amply manure with their dung and 

B 
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urino, be tbo soil ever so iiiipoverisIieJ, an estate of five Iiiin- 
died Bij'gabs. 

TilK pliOi til lion sliuiild be divided into tlireo sepiirato 
parts, tlie ii{>l U) l)v- in inaimre and preparing for the 
by plon ;;ijin^‘ up the penns as they ar»i si) iiiamir(?d, tin* earth 
Will l)e duly pulverised and in proper order, iu>ainst fin* rainy 
season in time for planiin;* ; the second division slionhl be 
under cauo to cut for tlio succet'tlini* cro|) ; and the third di\i- 
sioii under vaftoons, nr roots of cancs, which if moulded u|), 
ainl lioc-ploujihed between the roots win’ii youiiu', will produce 
jiearly im luucli Siiuar as the plants; but sliould the soil be too 
poor to support rattoous, let. one third lay over as fallow, and 
the other two thirds under fall and sprin<i' plants for the eu- 
suina;crop; if tlu* rattoous arc uioiilded up, and manured witii 
rich earth from tanks and ditches, as they spring up after ciit- 
liu”, they certainly will bo found deservinu' tlnj attention ami 
care of (lie cultivator ; the juict s of rattoous are much ibiher 
tiian the juices of luxuriant plants, and on that account^ both 
are mixed in crop in order to improve the Sugar. 

MovAF/iiK cattle poiins aflbrd the most easy, nnd certain 
modti of e uiching, and nourishing- the soil for the growth ami 
culture (d Sugar ; repeated ex])erio*ncc in Jamaica has proved 
it ; and the tarmers ot Wiltshire who mninire their tields by 
forming slieep-w'alks before ploiigbiug in that manner, wiiicli 
t!iey cal! flying ponus, improve their crops very considerahly ; 
hat whether the soil is poor or not, it is recommended to the 
Bengal farmer to collect all the cleaning of iiis tanks, as M'ell 
as all th(‘ manure about his yard, and hctap it up at or near 
the centre of the plantation, so that it may l)n convenient 
whenever it is reipiired ; the manure heaped nj) sliould l>e 
covered from the sun with rich mold, to prevent the exhala- 
tion of its richness, and to k<‘ep the salts wdth which it is 
cliargcd alive, the ricks or heaps should be at times mixed 
and chopped up with hots. 

As the seasons are usually regular in Bengal, the ryots 
may begin to j)ut the canes in the ground a week or ten days 
before tlie time the rains usually fall; aiid they w ill experience 
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niul derive from this practice considoraWe advantnirc, as the 
\■oun^ plants will iiiiiiiediaUly shout up with the liist showers, 

Thk [)art of the canes that onglit to be preserved for 
jdanN, and indeed the only jiart lit to plant, is the iireeri 
watery cane top, with a few joints, which is unlit for niann- 
factiirin^i ; if the g^roniiJ is in want of manure, which the 
farmcM- will he the most competent jnd«o of, from the a|)- 
peaianco a!»d stunted Jirowth of his canes, or if his land is 
tixh.ansU'd from frofjneiit cultivation, recourse must he had to 
his heaps of inanare ; laying- it slightly in small quantities in 
the holes as he plants tin; cane, or round the cane roots as 
they conic np : about twenty weidit or about two lici'uai 
bjilloelv loads duno' to every bnmlrcd feed, of rich mold talu n 
out of ditches or tanks will be found a salutary and nourishing’ 
manure. 

Stiori.n any wliito ants !)e observed in t]?e ^^roiiud Jiinh r 
preparation for plantiim, (n* sliould (h(*y malu^ their apnear- 
anc(^ after the canes have In'iian to vei;e(att*, the most edeo- 
iiial mod(^ of destroy in<i: them wdl| he by poison, — in this 
manner, take a small quantity of arsenic, and mix it up witli 
a few ounces of bnriud and pulverized ship bread, oaliiu al, 
flour, or ripe plaintain, let tiiis be meiloweil w'illi a little mo- 
lasses, avoiding cautiously while handling; it the noxious etleets 
l)V breathing’ too near it, when mixing ; or lest the w ind shoiihl 
Idovv it into the eyes ; place tlie size of a tnrkoy of tins 
conqiosition upon a flat board, covered w ith a. ^voiid; n bowl, 
and plac(; seve ral of those bowls with tlu^ mixture* in dityerent 
parts of the plantation ; the anhs will soon laki* possession of 
the w^oodeu vessels, and the poison will have a general effect, 
ft)r tliose ants tliat die, being always eaten by the others, the 
whole estate will be eirectnally cleared of wlnte ants ; this 
mode ne\X‘r failed of destroying white ants, dining sixteen 
years in tlie West Indies; rats will likewise he destroyed i>y 
similar means, mixing a little arsenic with ripe plantain or 
parched corn, ground and tied up in plantain leaves will be 
effectual; rats are very destructive to a field of cane, but when 
the poison is once taken, it is as efVectual as if the animals 
were destroyed, for vermin of every kind will afterward shun 
the plantation* 
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Chunam, where white ants are few, will help to destroy 
them, a small quantity of it thrown over or under the canes, 
when planting, will preserve them from these insects. 


OF PLANTING. 


The plants should be laid flat in the centre of the hole, 
two or three close to each other, or within an inch, one after 
the other, in a right line so that tiiey may come up regular 
and even ; cover them sliglilly with part of the bank, and if 
seasonable rains occur, they will sprout up in a few days, iVorn 
every joint; in about a mouth after plaiitiug, the laborer-s 
must be employed to hand-weed them carefully and tenderly, 
boys or girls may do this light work. 

Three weeks after the first, the weeding must be repeat- 
ed, and the plants slightly molded; and again from time to 
time until all the banks arc level with the roots ; but this they 
will not bear until the canes are pretty forward, so as to cover 
the field ; after the canes have had all the earth of the banks, 
they will recpiire frocjucnt hoeings, piece after piece, till the 
canes shew their joints, after which vegetation will be rapid, 
and the withered leaves become biiriliensome ; according as 
the canes come to perfection this encumbrance must bo taken 
off once or twice during the rainy season, to give the caiics a 
free circulation of air, but when the dry weather sets in, they 
should be sufl'ercd to remain, as the canes coming to maturity, 
with the dry weather, these leaves help to preserve the juices 
by repelling the intense heat of the sun, or forming a shade 
for the cane. 

The season for planting in Bengal is in the months of 
April, May, June, and July; allowing twelve months for the 
growth and maturity; they are cut for Jaggery in rotation as 
they are planted ; planting in the spring, and cutting the fol- 
lowing spring, is in the West Indies called spring planting, 
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which ran only he rfFocted with the richest soil, the lan<l is al- 
M’ays in this nio<le, one |iart or division under plants ior 

th(‘ ii'iU t crop, anotlsor p-irt under rat toons, wliich could not 
fail in Beno;,| of heinij; hitilily produchvc if nioldeil up when 
Vouni; with Fi<*li oartii: an I the other pait under plaiils for the 
lirst crop ; vegetation is so very qu»ck, the soil so fertile, and 
t!io s{‘as!)ns so regular in Heir^al, that it would he adviseahle 
to appropri ile one part of t!ie plantation for sprini** plants 
solfdy, and another under what is called full-plants; and to 
oncourauc tin; growth of rattooiis hy hoc-pl juihins*' betweeti 
tht‘ roots, so tliat the whole estate should he thus judiciously 
divid<?d, iindiM* ciihivation at once, and cro[)S rendei(;d certain 
hy the cane roots heiiii*' molded up ami preserved with rich 
inohl of dit(;lns, or tanks; the yielding* would he tlius con- 
stant, considerably augineiitod, and vast labor saved. 

ATTOONS, it may bo proper to observe is a name }:>ivc!i 
t(» till' roots of canes which yield a second produce, or a third, 
and ficcpiontly many more ; they have been found thirty years 
old in some parts of the West Indies, and answer better than 
plants, as the Juices are better in (piality, and ploughing' is 
entiiidy saved, for they require only moldini;; and hoeing*, timt 
kind of labor b(?st adapted for the temper and habits of the 
natives of Bengal. 


OF NORSEllIES. 


Nurskriks are of such importance to the planter, that 
the estal»lishing and securing a good nursery should be a pri- 
mary object of attention, for it will t o found that gootl plants 
will at all times be wanting to supply young canes, when the 
old are either casually stunted, or roots rotted, or in danger of 
rotting by stagnated water; it would prove of real advantage 
to the planter, to have from twenty to thirty Biggahs of the 
best ground taken up, and planted as a nursery; ati old or^ 
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chard or a cattle pen is best — the more rich and more sppn- 
tiineonsly the cane vegetates, the more plants it will produce 
on transplanting ; this nursery must bo hoed often in order to 
keep it up. 


OF lllPE CANE. 


liViiF.N the cane is ripe, it may be ascertained by making 
an incision with a sliarp knife across the cane, and observing 
the internal grain; if it prove soft and moist like a tnriiip, or 
such soft edible roots, it is not yet tit for cutting ; but if it 
cuts dry, and white particles appear, the cane is ripe and til 
to cut; a little experience will shew tiie planter wlien his 
canes are ripe, liy the degree of yellowness, and the witliert'd 
aj)pearancc of the cane tops, which at a distance look lit:e a 
field of ri[)e wheat. 

Thk plantation sliould be constantly under the culture of 
a fall, a spring, and a rattoon growth, in this country ; to be cut 
in rotation according to their age, and as the seasons vary but 
little, and the dry weather is so wonderfully favorable tvj vege- 
tation, compared with other countries within the tropics, there 
is little doubt but this mode of cultivation would bo found emi- 
nently advantageous ; the mills might on this system of plant- 
ing be set to work the first of December as the fall plant would 
then be ripe, and the spring and rattoons follow in succession, 
so that the sugar might be ready for lading yearly on the Com- 
pany’s Ships of each season, in the proper time, and in prime 
condition for the Europe markets. 


OF FEEDING STOCK. 


As it often happens, unless guarded against, that a crop 
of Sugar suffers considerably, and is liable to particular injury 
from the meagre condition of the live stock, to be worked in 
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the mills for extracting the juices from the cane, and that they 
must consequently be inadequate to that labor at a time wlien 
the canes may bo spoiling, eitheir rr4)iu dronuht or heavy rains; 
to obviale this, the funner should k(‘e|> them in good condition, 
\vhi(di he inuv suiely tdlect by fe<^ding them twice a day, with 
chopped cune-tops; salt, ami molasses, sprinkl 'd over this |)ro- 
vemler, will be found to fatten espial to l>ran if not better, as 
it (dlectnally cleanses all impurities in their lilorni by regu- 
lar care paid to his cattle the farmer maniiros liis laud, ami 
prevents any ol)struet!on in taking ntV the crop in proper sea- 
sons, upon which greatly depends both the quantity ami qua- 
lity of his produce, hence it will behove him to have all his 
utensils Ixdoro the conunencerneut of crop, in perfect repair ; 
well cleatised ami a. commodious shed coven d with long 
grass for tlie |)urposc of rocedving the expressed cane trasl*, 
•atid the waste cane leaves gathered np ami carried from the 
held, which trasli makes the best fuel for boiling sugar ; the 
use of this article will be considered valuable, in proportion to 
the price, and access to wooil for fuel, \^ltii these cart'fully 
heaped u)) in the sheds, at the Ix^giiiiiinti of crop the prudent 
farmer will be enal)led (o |*rovi(le for bis occasions and avoid 
the groat ex pence of firewood ; except for the two first weeks 
a sulliciont (piautity of fne! will bo aft’ordcsl from the mills, and 
the supply w Wl amply kcop pace with the boilers, lie will build 
the trasli-slied at a safe, distance from the sugar houses, to 
guard against accidents by fire, Avitherod cane tops after the 
cane is cut, gat!ieie<l up in the fitdds make also good fuel for 
boiling sugar, and ought to be tied up in biimlles ami brought 
home for that |)urpose; where fire-wood is scarce attention is 
particularly re(pii!od in guaidiiig; against the imposition which 
the laborers may practise ; the farmer or a steady trusty ser- 
vant, should oft(m walk into his cauc pieces, to see that the 
canes are cut close to the ground, for the part near the root 
contains the best juices, ami also particularly that too much of 
the top of the cane is not thrown in for Sugar, for as it is 
replete with a Avatery substance, it would impoverish the juices, 
and, on that account require a greater (juantity of fuel than 
ricii juices to bring tiieiu into sugar ; carelessness and inatten- 


* Let a liors«.be ever so low, if he is fed with cane tops, and salt, 
skiiomings or molasses mixed, in £ve Aveeks he will be fat. 
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tion in any maniifactiiro i.-; pornicions, bnf partionlarly in Miat 
of siiiinr, it toials lo iiijmo and (Mirtail tlio returns, and nlti- 
inaiely ruin the oinployer, purtieuluiiy when i:. may not be 
convenient to him Jo present, or if he be not a cornpettuit 
jnd;i(\ so a^ tt> detf^et iuijU)sirjoiis : the emplover should for 
bis own iiilorest learn llie besim^^s, and often W'alk amono tbe 
yoim;» ca!i(:s, to S(‘o tliat lin y an* jiroperly moidediiml needed, 
and ott<*n amon^' the foward c lues, to see i)jat they are not 
stolen or (h'stroyed hy rats, or anv other ani'eais ; in short lie 
must be a miardian to the v. l;o!e plaulatiou, his stork au I his 
daily lalmrers, so as to eneoiiniuc them, and il‘ it is exp<‘e.ted 
to make any progress in ref urnin*: tin* habitual vices of tlie 
natives, particular care shot id be taken, that they ihilv reec ive 
that which they are entitled to, their just hire, Mhie.histho 
best moele of makin;r and keepiii»‘ them hom‘st, and the iiiost 
jiowerful motive for their industry and attention. 


OF MANUFACTURE. 


Economy should be the rule in bnildintx, the suirar ma- 
tiiifacoire r(M|uires a boilimj^ liouse, of about eighty feet by 
forty, to make one hundred and bfty tons of Sugar, a back 
wall ofl)njk,to <!onlain the coppers ami the chimneys; one 
claidierof tlire.; hmidred and lifty gallons to one fire, and 
tlir. e in w to another ; the first to contain one Imndred, the 
s^eoml two hue lifd, and l!ie third two hundred and fifty, 
which as ev;,pr. v.rr.y, with the clarifiers will be sufficient to 
make ten ton p r week. 

ExrT-USTv:^ of the above wulls, Arc. for flie coppers, but 
little bi irk work 's nci essarv in this country, as every building, 
the boilin.* h > s - except<Ml, may be constructed of those liglit 
and ch'.ap rn tieri Is, bamboos, matts. and long grass, which 
abound in all puts of Ihuigal, provided they can he kept 
sufficiently clean, but without perfect cleanliiuiss no perma- 
iieat good cun be ellcctcd, so that when these light buildings 
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are usetl, care should be taken that a cloth be plared under 
the roo*^ of them, as Gentlemen have them in their BunualoAvs, 
to prevent dirt, or hits of straw, or grass, as they may 
thrown down by birds or tlie wind, Irom tailing upon the 
Sugar in its various operations. 

Thk mill for griding the canes and expressing the juices 
should be of a similar construction with those of the West 
Indies, the roof built of a conical form, supported either hy 
brick pillars or snilicient timbers, a brick platform oi lilty feet 
diameter to bo tirnily fitted up to an heiirht sulKcient to aflord 
a gradual and coni[)etent fall for cliaiimds or gutters, to con- 
vey with expedition the expressed juices to the boiling house 
in a pure and unaltered state. 

W HEN the roof is erected, the mill must be placed exactly 
•ill the centre, the timber for rollers, and the mill iranie to be 
of the hardest ami best timber and a bed for the mill likewise 
of the best and largest timbers that can be got, constructed 
of two heavy timbers to be joined, at least eight feet long, and 
six hot broad, and five feet thick, the mill bod supports the 
main and two side rollers, the mill wlien erected, and at work 
must be atteudod oflen by a carpenter, to sec whether the 
rollers are too much or too little braced ; extending out Irorn 
the main rollers to the angles of the roof, sliould be tour arms, 
fixed with care to answer the tread of the cattle, so as that 
they might find the mill light and easy, oiglit oxen, or two 
horses yoked to each arm and the set to be changed every two 
hours, or when they express five hundred gallons ot juice ; 
the mill bed must be leaded, and the spout or channel Irom 
the mill to the boiling house should be so likewise, and cover- 
ed from the sun, the juices being in a disposition to ferment and 
to acquire such a degree of acidity as cannot afterwards be easi- 
ly corrected, and which would prove ruinous to the process by 
destroying tlie good quality and lessening the qnantitv, the 
manufacturer sliould be careful ; that his mill is kept constant- 
ly braced up, so as to express all the juices, if this is not at- 
tended to, a considerable quantity will be left in the ground 
cane, wdiich ought to be pressed between the rollers once or 
twice before he semis it to the t?‘as/i house^ it will require two 
men to feed up the mill regularly without choking it with 
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too much cane at a tinio, ami oiio man on the of>|)osit(' si.Io 
to rotuni the o:iiiu buck to the leetlers#, till ail the juice ii> ex - 
pressed iVuiii it. 


CAUTIONS AOAINST ACIDITY 


ClkANLTNKSS, is so indispensably necessavy tor t.lic 
Ki:ir:u Picture of uood Su;;ar, and ^'ood yielding, that tiie suc- 
cess of a croj> d»^peii*!s upon an invariable attentioJi to it, in 
the most miimte dcj^ree; receivers, coj)|)ers, and in sliort every 
vesMd, thro' which the cane litjmMS ptiss, and every utensil, 
used in it, should he w'aslied at least c vtny niorMi!»i’ ami even- 
int;', witli boilinj*- w'ater, and ashes, and afbjrwanls clt'aused 
with cold w'ater; ami w hen tlie works at any time are »top)>ed, 
they should be washed clean in like manner, and iiiially 
sprinklwl over lijjhtly with cliuiiriiih 

Thk niiil-lied, rollers, and putters, should he particularly 
limed over, wdienever stopt, for if the phitinons parts of tlitj 
li(|m;r lotliio within the joints, or crevices, they spf t^dily ao 
ipiire a det»ree of piitr('scence which cannot fail of infecting 
the wdioie boily of li({uoi , and destroy to a certainty all the 
pure juices limt approacii it. 


OF CLARIFICATION. 


The caiie liquor must be clarified within twenty minutes 
after its expression ; unless that be done fermentation eorn- 
mences, to the injury of the Suirar in rpiality, and quantity; 
hence tlie necessity of expedition in the operations of both the 
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mlh niul coppprs!, so as to hoiJ the jiiicrs in n. purr, nnd iinuh 
tcred sinlp, and to prevent ifitir ncidiiy in the pro- 

r{‘ss oT (ilarificatioii and Ixiiiiiiii, iliis process n cjiiircs the most 
slvill’ul ijic(Hy ol' any in tlie whole? niai.Mila/tiire* ; on it ticooiids 
<h(^ su|K'rior, or inl'oriorcjuality of f!ie Sii!:ar ; <!m> /jianu- 

faotiirer has many jiradalions to oljsorvo iii Sn::ar, 

such as swliiciont hoilinu, too mneh hoilinfi ,* safh’cit ut tenijper, 
too muoh loir?|)(-r, too litflo tompor, rich canes, j)()()r canes rc- 
]det(Mnt!i watery juices, and hurnt canes; rJnn the* jnie'cs 
p't too much l)oiliri«‘, or too much temper, it Jiarderis the 
jno!ass(?s in tiie Snuar, and will appear hlach in the coolers 
and pots, nor will it (;nre propenly, /. c. tlie molasses will not 
drain from it; when liepior has ti’ot, snllicient tein|)er it is 
known by lioldino ii|) the ladle (when the; liepior is boilenl into 
the consisb-nce* of synip in the Zcoc//) if it drops slieirt from thn 
cdi>o of the ladh\ or skimmer, it has ae)l (‘iioneji, but iflontr 
like tar, too little ; it the* juices are not suiliciemtly tempered, 
Sujiar will waste more into molasses in the? enrint;' than it oiiaht 
to do, and will not shew a strong* uiain ; ami to this parfof 
tlie process, as the most important, the artist’s attention is 
constantly reepiired. The true, and correct mode of ascer- 
tainiiij* the due pro|)oi tion of alkali to any quantity of cane iuice 
wdll be as follows : 

Tikst, ascertain the wei^jht of llio alkali with precision; 
scales, and weights onaht to be kept in tl;<? boiling Iionse 
for that purpose; fill a quart decanter with cane juice, take 
about half a oraiii at first of alkali, aud continue adding- a 
jirain at a time, rmtil you perceive the impurities of the cane 
beoin to separate from the liquor, and coutiime adding tiii 
every particle is dise neaped, aud precipitates to the bottom of 
the decanter, the liquor then will appear as clear as Madeira 
^Vinc, if [u operly tempered ; it w ill lake three quartern of an 
hour to ascertain, and the proportion of temper for the clari- 
fyinir copper, and the whole crop will them be, as grains of 
alkali are to one (jiiart in tins (rial, so many ounces w'ill be 
the standard for every hundred gallons ; if this is well altend- 
ed to, the Suoar will be of a stroiio' white quality, containing 
all the essential salts of the cane, and consetpientiy, possess all 
its lax;;tive virtue, winch the Jaggery made Simar is defici- 
ent of. o 
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When the liquor is fempereiJ in the clarifying copper, 
act fire to it ; when it bcc:ins to simmer, tin* lire must ho 
damped till all the dirt and trash whieli oalliers to the top, is 
skinied off, then the liijuor must be shifted, and the evapora- 
tors to each clarifier filled, ami tempered again ; if the liquor 
is properly tempered, it throws up all the glutinous and impure 
particles in bubbles on the surface, which must be skimmed 
off, as fast as possible, occasionally throwing in a cup of lye 
water to promote it. 


OF BOILING IN THE FIRST PROCESS. 


The cane juice drops from the mill bed thro’ blankets 
or hair cloths into the receiver, which should be erected close 
to the mill, and the juice, when the receiver is full, let run 
into the gutter, to convey it to the boiling house; the receiver 
in size should be in proportion to the clarifier, where there 
must be another strainer, and in like manner from the clarifier 
to the evaporators ; when the liquor begins to acquire the con- 
sistence of syrup, let it be tried with the ladle to ascertain 
if properly tempered ; if not, a little more must be added be- 
tween the three evaporators; supply the ieark slowly with 
a laddie full from the second copper, as it boils down in the 
teac/i until it is boiled into Sugar; the most accurate way for 
trying when the syrup is nearly reduced to Sugar, is by turn- 
ing up the bottom of the ladle, if the Sugar is observed gra- 
nulating on the back of the ladle, it is nearly fit to Mp, or 
remove, but the moment the grain appears white and large 
the fire must be damped, and the Sugar skipped off imme- 
diately into the cooler, throwing into the teac/i when the 
Sugar is almost out, a ladle full or two of syrup from the 
next copper, in case the Sugar should be over boiled, whicli 
it will shew by a frothy setim raised on the surface of the 
Sugar, as it begins to spread in the cooler. Another mode 
of boiling Sugar has been found accurate and advantageous ; 
take up constantly in the ladle about three pints of the syrup, 
as it begins to granulate, the syrup always disengages iiself 
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from llic jGjanulateJ particles which rise to the top, anti the 
ijn»iTuimlutc<l, or sapoiiiiceoiis parts, run off like molasses; 
attend to this tjuaniity, constantly rising np as tlie granula- 
tion increases, and <li‘op it very hiJihtly hack into the teach 
vntil no iippciirnnce of scum rcinuin^, then tfamp the tiro aiul 
skip it imnwdintely ; this requires great attention, and it is u 
very nice and important art, which nothing hut experience 
practice will shew how to execute with propriety, and nicety; 
the boiling of Sugar effectually, tho^ not with equal satisfac- 
tion and exactness, may he done by turning up the back of the 
ladle repeatedly until the syrup in the teach suddenly grariu- 
Ijites, and small crystals ap|»ear on all parts of the ladle; — at 
the moment of that appearance the fire should he damped 
and t!ie Sugar skipped into the coolers with all possible ex- 
jTe(litioii; on toii(;liing the hack of the hulle likewise with his 
fore finger, and closing it with his t.h«imh, if the Sugar forms 
into crystals without shewing a ropy or tarlike appearance, 
flio workman may skip off the Sugar with all dispatch; this is 
the method the Sugar rcdiiKus observe in boiling, and is term- 
(?d hoilifift In/ the fouejt: the method is not accurate, and in 
boiling from the juices in the first process, where there is an 
rcjnnlly simple and more certain method, it is unnecessary to 
say it is the preferable one. 

There ought to be largo coolers fixed close to the teach 
for receiving the Sugar, which must be skipped with great 
quickness into them successively by tlie moans of small gutters; 
if the Sugar be taken up with ladles out of one into the other, 
to cool, the grain becomes broken and wi akeiKal, the Sugar 
consequently ought to be potted from each cooler when it is 
so hot as that the workman may just bear his finger in it ; if 
the Sugar is properly limed and boiled, the molasses will run 
off as free from it as blood from a vein; the curing house 
for potting in the first instance, shoul 1 lx? at one end, of the 
boiling house; tlie other at an hundred yards distance, to 
avoid danger by fire, and for the purpose of claying and 
stowing n|) tlie Sugars; at the end of every live or six days 
the pots sJiould bn removed from the boiling house, to the 
curing house for claying. 

!C 
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or CLAYING, 


T^vo or t'lree laborors slioiiKl bp constantly cniploycfl ifi 
procnriiii;', anri pn^pnrini:’ clay ; tor t!iis oporatiori pijKMilay 
Mcll bcatiMi, and ro»!jicoil by M'ater to t!)o consistcui’c ol* a 
jKistp, so that a stick may stand up in it, is vvliat is roipsisiU; ; 
dio; an inch or two in the Sii«’ar aiul press down the top of each 
pot, then lay on an inch and half of the (day; at the entl of 
twc'lve or fourteen <iays when the (day is sulliciently di ved anti 
cracks, put on auotiier layc'r of lunv clay, and iu alxuil ten 
days tlu^ Su^ar must lie taken out upon a platform, built witli- 
in the curiu'j, house- with a stove to keep the house dry in damp 
weather; the bottom part of the elayed Sui;ar iu the pots, 
which is not su.dicicnlly while, should iic iiroke up and thrown 
into the hot Supirs to be? potted aud clayed ovt r a^iiiu ; — 
break up with ereaf earc^ the edayed Sujiar, which will be veny 
white, for stowimj; in the boxes, or casks for exportation, it 
must be piTssiMl down with larire niininers; Siitnirs thus nia- 
iinfactur('d in Benf^al will be inmdi soiiii^ht after in the Ihinj- 
p(nin inark<‘ts, by llie Snirar ndiners; iliey will avera;;© at 
least (‘(jual with the St. Ivirts clay’d Sut»ars, or aliont seventy 
Sidllin^s per hiindied, whieii will be a v<ny cood prie.e, wluni 
the irei^lit is regulaUHl and the duly upon India Sugars are 
ecjualizcd. 


or Tlir MAXI FACTITRE IN GENERAL. 


TriE Freiudi metliods dilLw a litlle in the process of boil- 
jno; and claying from those now pnictiscnl in the British W(*st 
India Islands ; but in general the pnmtice of both being upon 
similar principl(.^s, tbo’ dillering in a lew parlicnlars, a com- 
parative summary of both may be productive of utility. 
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Theur aro three descriptions of Siicfar in St. Doinini^o* 
the first is calle<l tlie JJntfe, or cowiiiioii kind, !nade IVoni the 
juice of the cane in the first process of hoiling', hut tenipered 
by a method difterent from the English. In »he hoilin^f 
houses of St Doujiiigo there is gencually a large vat for pre- 
paring the linie-waler use<l in the clarilication ; when the 
juices have been expressed from the canes, it is directly con- 
voyed into large coppers, in which the li(jnor undergoes the 
operations of fining, or clarifying, as we term it, which is 
done by taking a quantity of bullocks blood and wood-aslies, 
well mixed with the lime-water, which boconies a very strong 
lye, and perfectly clear, to this is added the juice of the cane; 
just as they commence the progress of boiling, the composition 
or solution is used, and in the boiling its grossest impurities 
are thrown up in a molasses, which is skimmed off as it rises, 
in the same manner as practised by the English manufacturer, 
imtil by frequent skiniiuings, a thin white scum appe ars on tho 
surtace in its room ; tlien another lye is prepared, composed 
of egg^, and lime-water, which ilie English do not think re- 
c'tiisite ; this is used in the same manner as the first, and v. hen 
the juicM^s begin to granulate, this separates the saccharine fiv/iii 
i\w s:q)oiiac(?ons parts, which latter are skimmed oft* as forced 
u;> in the operation of boiling; a general estimate of the (pia- 
lity of the cane, and tlie juices in different stages, arc the only 
rules of the manufacturor, in St. Domingo, as to the (piantiiy 
they use ill preparing these lyes; — but there they often err, 
because rich juices will be found to require less temper than 
the poor, and the use of strong lime-water is found very es- 
sential in the first, and second mixtures, because should either 
the blood or eggs be blended with weak lime-water, the instant 
they are thrown into the boiling coppers they form into con- 
cretions, or large clots, and thereby become utterly unfit, and 
useless for the purposes intended. 

After clarification, the French process accords with the 
Finglish ; the syrup is transported from copper to (' 0 |)per, 
until it reaches the teaches, there to finish the boiling just to 
that certain degree, which brings it into Sugar ; wlien the 
Sugar is cool, it is potted to undergo the operation of claying 
in the molds, or pots, and then is taken from them witliout 
breaking and in a compact form ; it must here be observed 

c 2 
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(fcat ahlio* tfie Frpncli are jw( etjualfy judiciaun in Iroiiins 
with the TnsilLsIi, they arc far superior in the art of clayitis; 
ami bleaching; tlu ir Sugar, novertholoss tliore is good reason 
to »iii)|K>se that the Sugars of St. Domingo, could not produce 
an equal quantity of double refined Sugar as the clayed Mus- 
covado of the Dritisli islands, because tlie J^ngli.sli manufac- 
turer avoids every means which can in the smallest degree 
weaken or injure its genuine richness, hence it is such sugar 
yields the best and most in refining and renders it so much 
more valuable as an article of trade. 

The fire used in boiling must be capable of being spee- 
dily exhausted, or extinguished, by iron dampers fixed in the 
chimneys, lest the Sugar should burn or take |oo strong a 
tinge of the fire in the boiling, which happens very suddenly 
if caution and haste are not used in slackening the heat. 

The Sugar in this state is transported to a third copper, 
or caldron under whicli there is no fire, and is called the cooler 
because the Sugar is left there, till by stirring it from time to 
time it is sufEciently cooled ; as, if the Sugar were to be car- 
ried too hot to the moulds it would run thro’ them ; with the 
Sugar from the cooler the moulds or pots are filled, and it is 
again stirred in the Pots from the lop to the bottom (which 
the English as already observed avoid to preserve the grain) 
and all round equally with sticks made for the purpose ; the 
manner of stirring is by plunging the stick vertically into the 
pots, and in every part of it blending completely the whole 
contents of the moulds or pots ; some hours after it has been 
thus stirred, it gradually acquires a consistence, or body, a 
kind of thin crust forms on the top, and in twenty four hours 
it becomes so hard that it can be taken entire out of the 
mould ; this is not done, but on the third or fourth day, the 
forms are carried into other rooms where they are placed 
vertically over pans with the apex, or sharp part of the canes, 
or loaves, downwards, that the syrup may drain from them ; 
eight or ten days afterwards the loaves which in that space 
acquire a considerable hardness, are taken from the moulds 
and rounded, and the Sugar thus becomes what is called the 
JSrute or coarse Sugar, 
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The process in potting and claying brown or brute Sugar, 
must be precisely the same, till put into the moulds : — immedi- 
ately after the |»oUing, the moulds are removed, uml placed 
ov(?r [latis with the points of the loaves downward, then clayed 
and left to drain ten or fifteen days, more or less, as is re- 
fjuired; when the Sugar having sunk, throe or four inches, i>y 
the first claying, the fallen space is filled up again, and the 
second layer of clay put on ; the earth winch is rendered into 
a paste, by its humidity penetrates the Sugar, and operates to 
whiten it to a certain degree; after having filled the vacancy 
in the moulds with the clay, they are left for ten or twelve 
flays according to the state of the weather, and when the clay 
is entirely drained, it is moved, and the Sugar which by this 
operation becomes of a yellowish white color, is called the 
(datjed Sugar. 

Wh RN the Sugar goes through this first and second ope- 
ra I ion of claying, it becomes as white as onr common loaf 
Sugar in Jairope and a third trial is never necessary to be 
made. 

This Sugar is ordinarily put into large rooms to dry, 
and ill them are stoves to quicken the drying to a proper de- 
gree ; the moulds remain in these rooms a month, more or b*ss, 
they are tlien transported into another, where they are taken 
out of the forms, placed upright upon shelves, stoved as be- 
fore ; they are finished by drying them to a proper hardness, 
and cutting off the points or heads, wliich never whiten ; the 
fragments are boiled over again with the raw cane Juice, and 
become clayed Sugar iu due time. After breaking the loaves 
of clayed Sugar, it is pounded, and this kind sent to Trance, 
is what is there called cassonadc^ or powdered Sugar. 


THE PREPARATION OE CLAY. 


There is a kind of marie, which if too rich it is neers- 
sary to reduce or weaken, by mixing with it a very fine 
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fresli-water sand, it is put into a reservoir built for the pur- 
pose, weak lime-water is added to it, and thus left to soak 
tor some days, it is then mixed until it is reduced to a proper 
consistence, observing that it is not too thin, for its too great 
fluidity would be very prejudical, because the humidity would 
precipitate too quickly thro’ the forms, and communicate too 
much dampness to the Siigar, and of course too much increase 
the quantity of Syrup, or molasses ; beside by passing thro’ 
too promptly, the Sugar would not have, sufficient time to 
bleach ; while on the other hand, when the humidity of the 
clay passes gently, the result is less syrup, whiter Sugar, and 
consequently more Sugar, therefore the preparation of the 
clay and the alkaline mixtures in exact proportions or quali- 
ties, are essential points ; in these, as well as in the art of 
nianiifacturing Indigo, the preparations, mixtures, indications, 
^c. &c. must greatly depend upon the experience, and dis- 
cernment of the manufacturer, and cannot be precisely told in 
any form of words without practice to illustrate it. 

The French method of preparing the lime-water differs 
from the English ; the cisterns for it are generally larger than 
those for the clay, some in St. Domingo are from eighteen to 
twenty feet square, and from fifteen to twenty eight feet deep, 
very carefully built with stone, and bricks, and plaistered with 
a very strong cement — containing upwards of one hundred 
hogsheads of lime, leaving sufficient space for the water which 
must be added to it. — This quantity in a large manufactory, 
by frequently replenishing the water, will serve at least a 
crop ; the lime after crop, in St. Domingo, is usually sold out 
of those cisterns for about a third less than its prime cost, for 
the purposes of building. 

The French, whose example let it be understood is here 
meant to be constantly kept in sight, as it is generally received 
in the British Islands, have their stoves in the drying rooms, 
which are very large, and called Grenieres, at one of the angles 
of the building, or at both ends, of a large size in proportion 
to the rooms, from twelve to fifteen feet square within, and 
from thirty five to forty feet high, the walls are very thick, to 
preserve the heat communicated to them by fire, which is kept 
up iu them day and night for a week together. 
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The drying rooms arc surrounded from top to bottom by 
shelves, iormed by thick laths, at a proper distance from each 
other, to give vent ; and at a convenient height one over the 
other in the drying rooms, the loaves and laths arc so placed 
upon stancheons as to admit the circulation of an e(pial heat 
throughout the whole, and when all are placed, the trap door 
of the stove is shut to preserve its heat; in the placing of the 
loaves, the largest are laid on the lower shelves, as recpjiring 
the greatest heat, and by the same rule continue to the upper- 
most shelves. I'bey have small windows one above the other 
at about the distance of eight or ten feet, to observe from the 
outside when the Sugar is suflicieiitly dry, but these are closely 
shut until it is time to lake out the Sugar, wlien they are all 
opened, the fires of the stoves extinguished, and the whole left 
a few days to cool, so that the workmen can ciiter the room 
without inoonveiiionce and remove tlic Sugar, which is then 
broken up and packed for ox[iortation. 


The fire is kept in iron furnaces, each of which has a 
chimney to convey out the smoke, and with proper precau- 
tions against excessive heat ; this again is a point in the art of 
Sugar claying, which requires practical experience and the 
nice discernment of the manufacturer. 


The order required in every species of work, is too weW 
understood to be much enlarged upon, it will be seen in the 
preceding observations how necessary it is that there should 
be no part of the Sagar maniifucturc witliout constant and 
precise attciidaiice, and that every servant should know his 
particular duty ; in the field and at the mills, it will be as 
useful as at the fires, the pans, and in the drying houses; the 
canes are tied up in bundles or faggots as they are cut in tlie 
field and collected into heaps or stacks, which are covered 
from the heat of the sun, with the feld-trash^ or the juices 
would ferment in the canes by the intense heat ; on their removal 
to tlie neighborhood of the mills, they are piled and covered 
in like manner, and all the rat-eaten or decayed parts percep- 
tible in the canes carefully cut away upon tying the bundles 
in the field; as well as at the mill. 
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T\vo persons are attached to the duty of feed biff the 
mill with the canes, the butidics are made up proniiscnously 
in the field, without regard to the smaller or larger end, and 
tied with a twisted cane top; close to the mill, bundles of 
cane are laid convenic?titly on a long table, for the man who 
feeds the mill to hand them with ease and dispatch, he is 
prepared witfi a good sharp knife, with which he cuts the 
bandage of tlm bundle, so as that tlie canes by spreading may 
be all equally ])resscd, and the mill work the more freely, 
with greater ce;erity, and case to the cattle ; on the opposite 
side of the mill another person is constantly placed, wdio from 
his duty is called the trnak- turner^ iiis business is to return the 
canes wdiich have once passed thro’ the rollers, to the mill 
feeder^ that tlioy may be repassed, and thereby the juices 
completely expressed from the whole of the cane. 

If the cattle which work the mills are strong and in good 
condition, there may l^e two persons on each side of the mill 
to feed and return the canes with adequate advantage. 

Tw^o persons are constantly employed in carrying away 
to the irash-hmise, the expressed cane, according as it is 
dropped from the mill, after its second pressure ; this trash is 
the best fuel for boiling, and is found after a few days work 
of the mills to be competent to the boiling of the crop. 

Beside an expert carpenter who is alw^ays at hand to 
superintend the mills, an experienced man, called in the West 
Indies the Boatsivain, but whom here they would perhaps 
call the Sardar, or head workman, superintends and lends a 
band in all the different branches of the work ; his business 
also is to see after the mills, that they are not neglected, over- 
fed with canes, nor the cattle over-worked, that they are pro- 
perly fed, and duly relieved, to see that the mills are properly 
scoured and cleansed, and the gutter, mill bed, <1'C. limed 
three times a day. 

In all the Islands, the laborers in the mills and boiling 
houses, are divided into two or three parties, or as they are 
ternied spdh, wdierc there are but two spells, one goes to w ork 
at a particular hour, as at high twelve, and are relieved by the 



[ 33 1 

otlier spoil at midnight ; so that the work is equally diviJod 
anioiin them tor a week or month, or for the whole crop, as is 
foiiiul most expedient; the working cattle are set to work 
and relieved in like manner; so sensible are those animals 
found ill the West Indies, that when they have finished their 
common periofl of work, and are neglected to be relieved, 
they stand still till taken out, this duty being the principal 
workman or Boatswain’s business to see to, this sagacity of the 
cattle is in general a spur to his vigilance. 

It is not unworthy of observation that the cultivation and 
manufacture is carried on in St. Domingo in a manner which 
renders the work very easy to the laborers, who tho’ all Negro 
slaves, have the comfortable appearance of citizens, and unless 
that they cannot totally throw oft' the obligation of labor, 
very much resemble tho natives of this country in their manner 
of work, with this difference, that they are more robust and 
willing, because more capable of toil, and more certain of ob- 
taining the indulgence and kindness that they are entitled 
to ; their attention to religion must doubtless add to their 
happiness, for a slave of 8t. Domingo will go to mass in the 
morning, and afterward take his hoe on his shoulder, and 
walk into tho field, and on his return employ himself in little 
household arts for his family or personal use. 

Previous to entering on the important branch of dis- 
tillation, so intimately connected with tho Sugar manufacture 
it may bo useful to offer a few observations on the report of 
the Committee of Ware houses, and on the experiments and 
other information communicated in the same report, particu- 
larly Mr, Lambert’s letter to the Supreme Board, on this 
important subject. 

Mr. Anthony Lambert, whose mercantile know!e<lge 
is sufficiently known in this settlement, affords the most exact 
and just information on the present manufacture of Bengal, 
6f any that has yet fallen under the observation of the author 
of these sheets; on presenting to Government with his address, 
certain samples of Sugar, he has given the following valuable 
remarks “ The sample No, 1” says Mr. Lambert, is the 
produce of Jaggery after one boiling, and is produced in the 
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proportion of fonr to ten ; that is one hundred maniuls of 
Joffffcry will yield forty niaiinds of this Sugar, and forty 
seven luaunds molasses, losing one-eighth or twelve and a 
half niaunds of the original material in the process.” On 
tills decisive experiment, it is proper further to remark, the 
forty-seven niaunds of molasses are of such small value, that 
they may be also computed as a deduction from the (piautity 
of the original material ; for if it is considered that Mnseorado 
or clayed Sugar as described in the preceding pages requires 
like tlie Sugar in this experiment, only one boiling, and that 
consequently the hundred maunds of Jaggery* which thus pro- 
duced only forty inauiids of Sugar, with the addition of a 
small portion of utislaked lime, and a few additional iiiinntes 
fire, wouhl produce Sugar instead of Jagfspry, the disparity 
will be clear; beside in the experiment the proportion of 
molasses was too inucli by upwards of tliirty niaunds, without 
computing upon (he twelve and half maunds lost of the origi- 
nal material by tlie second boiling: — the disadvantage of the 
present Sugar system cannot be bettor exemplified. 

Sugar would not be worth making, if separating tlie 
molasses and claying diminished nearly one half, and required 
a second process of boiling to reduce it twelve and half p(?r 
cent more ; but certain it is, that in Bengal the first manu- 
facture experiences this loss : if the Sugar is propiuly boiled 
and tempered in the first process the proportion of molasses 
will be very small indeed. 

** No. 2” says Mr. L. is loaf Sugar made of the same 
material twice boiled ; which yielded of this Sugar a pro- 
portion of one and half to ten ; or TOO maunds of Jaggery 
produced fifteen maunds of loaf Sugar and sixty-five maunds 
of molasses, losing in the process of refining, one fifth or 
twenty maunds,” a brief return indeed ! — fifteen niaunds 
of refined Sugar in Bengal is worth at the utmost £. 35 pro- 
duced from one hundred maunds of Muscovado Sugar, worth 
£. 90. 

“ The sample No, 3, is Sugar-candy, made also from 
Jaggery, after three boilings ; one hundred niaunds of Jag- 
gery gave ten maunds of Sugar-candy, and seventy maunds 
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of molaws, losina; twenty maunrls in the »*pfining” — ten 
inamids of Su^ar-candy, thus stands tiie nianiifactnrer in J)0 .€, 
and is worth £. -22 only, at the rate of 20 lls. the maund, 
for which it sells in Bcn[>al. 

Mi:. Tn avkrs, an e.ninent ?^ng:ar refinfr of London, in 
giving- his opinion on tin? quality of Bengal Sugar to the Court 
of Directors, reiniirked, “ that it ))rovfcd extremely diflereiit 
“ ill its nature from any Stigar that liad ever passed his pans ; 

“ it had no disposition to gramdiite like West India Sugar, 

“ though tempere^ \Cith strong lime-water; aiol now that it 
“ lias undergone tile operation of claying ; it is become very 
“ solt, and of the nature of soap, when it has lain a long 
time in water, 

Anotukr eminent refiner who must liavc examined the 
Bengal Sugar chemically observes as follows: 

‘‘ The appearance of the East India Sugar sold at your 
“ lusst sale gave me liltio hopes of its answering the purposes 
“ of relining, on account of its being clammy, yellow, and 
“ soft* with small grains ; yet iVtnii the large crystals of the 
“ candy from the E*ast (irnich larger and stronger than British 
“ West India Sugar Avill produce) I was induced to tliink 
** that its natural cpialities were concealed by impro[)er treat- 
“ meiit of the cam' juice, and that by a new solution it might 
ill a great degree be restored. 

“ I HAVE not been much disappointed in my expectations 
'' for the process of relining, its natural qualities are good, 
“ and, r conceive, iiad it been properly tempered or limed in 
the first boiling, it would have carried off all its impurities, 
would have given a larger grain, which is the genuine cs- 
sential Salt of the cane ; the particles of Sugar would have 
disengaged themselves from the clammy substance, (its only 
defect) and thereby would have been ecpial in sireimtii to 
the most favoured of onr West Jridia Sugars.” — This Sugar 
the author of this work saw, and was at first led to lx li(*ve 
that those defects were to be attributed to a too great luxuri- 
ancy in the cane, and that the appearance of grease which it 
exhibited, was owing to excesses in the original process of 



[ 36 ] 


boilin?:, which canc juice of this description cannot bear, but 
on hoiliuti: the juict^s here, the error was reaiovt^d au.l the canes 
proved to be of the best quality and the produce rich and 
grateful. 

Clamminkss and the soapy qualify of the Ben2;al Suirar 
dearly appear to be o\vin«- to the «roat fpiantity of earth or other 
impurities peculiar to the cane itself and added as an adultera- 
tion by dealers in Ja^cery, a combination of vicious matter 
very naturally produces putiifaction, and (li‘stroys the fabric, 
either in whole o in part, and ^^ive an unproductive as well 
as an unwholesome, in the place of a saluta^ and useful article 
of consumption, 

. Sugar properly tempered and boiled, will not sink nor 
lose by the separation of tlie molassf s, more than from one 
inch and half to twv) and a half inchi's, in a cask of any size ; 
but the Sugar to be thus perfect must not be potted too hot. 

If the cane juices are clarified and boiled with acciiracv 
the quantity of molasses will be so trifling as to separate itself 
in the cooler, and the operation of what in the manufacttire is 
called tlie fint potting, will be thereby render(‘d unnecessary; 
the advantage of which in every respect, but particularly where 
casks and moulds are scarce, m ill be o])vious. 

When tlie Sugar begins to harden in the cooler, a hole 
about tlie size of the crowui of a man’s hat, or larger, should 
be made in the Sugar at one end of the cooler, which will 
answer the end of a receiver, as the molasses will run into it 
with facility, which as fast as the hole fills should be removed 
to the distillery ; after the separation of the molasses thus from 
the Sugar, it may be dug up in large flakes, and will present 
a strong grained Sugar, intermixed with large crystals, the 
number of which will afford a proof proportioned to the de- 
gree of excellence of the manufacture. 

This is the state of the Sugar called Mmcomdo, in which 
it is broken and committed to the pots for claying, and there 
will not arise thenceforward, a diminution of the quantity to 
(he amount of more than from fifteen to twenty-five per cent. 
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Why this species of Siij^ar, which is the most wsought ]>y 
the Kn^lish refiiiKirs, h;is not boon successfully manufactured 
by <he natives, is suiKcieiitly explained in dilferent parts of the 
preeedirro' paiics ; and the caus(\s of failure of Iviiropeafi under- 
lakintis also iiecouMt(Ml for, and corroborated by tlio preceding 
most resppctiible anthoiities; anti ptubnps it is to these re- 
peated failiirt‘s, n\vin«: to want of due skill in the natives and 
llnropeans of (uiterprize, we may aUrifniltj the custom of the 
ryots in some tiistriets, who, like the culhvators of Indigo, on 
cultivating the canes, very judiciously leave the manufacture, 
it* expences, ainl its tlisappoiiitments to Europeans, fiom whom 
tliey lake ativances, and enter into engagtmients, to deliver, 
any nnniber of biggalis, in pro‘»er condition, at the commence- 
ment of crop ; a system well enough cahmlate<l to promote 
imfnstry. and very promising to that constant supply which ii^ 
necessary to the cstabiishmeiit of Bengal Sugar at the i']uropo 
markets. 


D I S T J L L A T I O X. 


PKELlMfNARY HULKS. 

Thk distil house should be either annexed or contiguous 
to the boiling house, where the cistern or vats are fixed, for 
fermenting’ the molasses, and receiving the skirnmiiigs from 
the Imiling and curing houses; the contents of the fermenting 
vesseds should he proportioned to the size of the stills, so that 
one still may contain a vidiolo cistern, or one cistern fill two 
stills, for wlien the liquor is down, and broke, whatever part 
is the immediate evaporation of its spirits renders it use- 
less, or pernicious. 

At the comm^'iicement of the crop great care should be 
taken to have the cisterns carefully scrubbed, and washed with 
lime and hot water, and afterward clryed by burning in them 
a small quantity of the waste fuel, to heat them, which will 
tend to promote the fermentation; the skirnmiiigs from the 
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boiling bou3o must be cnnveye:! in a small ffuttcr kept caro^- 
fully clean, to a lari»e cooler, Irorn tlierico into tlio cistern or 
vats, tlie dross thrown away, an<l the cooler well scalded and 
washed out ; afterward it must bo cloansod of tiio fuel onnit 
in it; if sl*iiinnin<is lornuin ten or twelve iionrs nnsit, they will 
turn ropy anti bt'coinc infectious by their rich and ‘^Intimms 
quality ; hence if clean lineSwS, and attentioti in Si‘ttin' 4 . the in - 
gredients in a pure and unaltered slate, when set for actual 
fermentation, is not minutelv ami riiridlv attended tif, the 
wliole set of cisterns or vats will be contaminated, and tin' 
quality, and quantity of the inauiifscturo injured or dis'toycil; 
therefore, siioub.l a charge of b.inor l>ect>mi! thro’ any neglect 
ropv, the lees should lie thrown away, and the cistern vvasliod 
with asiies and water, and fuel burnt in it more t!j;iij onct? ; 
for the lees ol‘ any bud charge, as alreaily n.[)eatod]y observed, 
will, tho’ set ever so cool, contaminate any otin r mixture they 
are put to; this will be found liy experience, ami it should be 
car(?fully guarded ajiainst, for if one round of the honst^ only 
is contaminabul, that crop of rum is diminished, or destroyed ; 
five gallons of skimuiincs in Bengal will be found to contain 
sweets e*qual to one gallon of pur<^ molass(‘s ; and it is re - 
commended to use fourteen gallons of swe(‘ts, to every hundred 
gallons of the lees and water, which from experience yields 
the best proportion of rum. 

As the manufacturer begins his crop, probaidy lin re mny 
not be good Ices remaining from the prior year, in tluit case 
there must be a greater quantity of skimmiiigs than u.^nai st l , 
if there are no iiiolassos saved on the outset sufiicient for set- 
ting the first cistern, or vat, it should hate sevoiit.y parts out 
of an hundred of pure skinnnings, and tliirty of water ; but if 
there are no molasses saved on the commencement sufficient 
for setting the first cistern, or vat, it should have sevemty parls 
of an hundred of pure skimmings, and thirty of water ; but ii 
there are molasses, fifty per cent of skirnmings, four per emit of 
molasses, and forty-six per cent of water will answer very well. 

The mixluro should be no more than lukc-warm when set. 

As soon as the first charge has run off, the lees must be 
conveyed into a cistern, prepared fur that purpose; from which 



thoy sljonlil be pumped witii a handy copper pump ii;to a 
liir^'e cooI(*r, wJiero fliey cool, and settle; they anr then mix- 
ed M'ith the sweets, and serve us veast or barm, in hastouin^ 

k . * . . ^ 

the? fermentation ; per cent of molasses, thin/ per cent 

ol‘ lees, uml thirty-two ]ht cent of water, vill, if set pure and 
cool, as before mentioned, bnmeiit in a few hours, and be 
ready to disiil in five or six days, and will yi(‘Id a jzood pro- 
portion of rum; too much care cannot be taken to liavo 
the skirnminns and lees |)urc and cool when set, the liifuor 
should be skimmed tliree or four times, the vats or cisterns, 
every time when emptied should be wasliod well ; the mixtroo 
wlien set too hot will ferment stron|»lY for about twenty-lbiir 
hours, fall flat siuldeidy, and not yield a due proportio?) of 
rum; observe that when a chariie of liquor has been set too 
ijot, or when any charpi does not yield a proper quantitj^ of 

low \unes, to throw the Ices out. 

# 

rrvn' , sunk in tlie door, rammed well round with 
ionirii ebi\ about live b-ft s:(uar<!, and I’ve feet dc-ep, hav? 
1;* . n K.and to aaswvr la'ller than vats;— they 1,'e 

ia rows wilh covers to them, and built some distance asuinif r. 
so that a man may walk between them, when they arc in a;? 
joarciifly a boilie.i; fermentation, to separate the froth; a j::o()d 
hainly pump w ill pour the contents of such u cistern u»to a 
puvt'u' and convey it to tlKe still, in about twenty minute s ; 
i;() 0 (l li(ju(>r wlejn properly fermonled will blui^e like low 
wines, on the head of the still. 


OF Till: rROPOllTTONS OF MATERIALS. 


11 AVING shewm the different proportions for inixinn^ of 
liquors, it will he of some importance to afford an f asy, ami 
exact metlioil of «Milcidaiin» them without the tedious process 
of measuring; the liquors ; if the vats, or cisterns are eqally 
round or sejuave at bottom and lop, let the exact depth ho taken 
on a rod, and that divided into an hundred equal parts ; and 
marked so on the rod ; then let the molr^ses be throw n into a 
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cistern till it is cip^lit of those parts deep, consequently let it 
be ever so large, tluit is eight per cent; again, if skirnmiiigs 
be put in iinlil it is thirty-eight parts deep, that is thirty per 
cent of skimmings ; and if lees are put in till it is sixty-eight 
parts deep, there will be thirty per cent of lees, and the re- 
mainder of water will be thirty-two per cent. 

SoMK distillers throw in the sweets at difllerent times, and 
make such mixtures as keep working on slowly for sixteen or 
twenty days, but such a mode of proceeding is contrary to ex- 
perience, and the best practice in distillation. 

Thk first degree in fermentation is an intense action, 
thro’ all parts of the liquor ; it then begins to separate from 
the thinner, or more rare parts, and is thrown to the top where 
it forms a thick spungey crust, whieli covers the liquor, and 
repels its more active parts, so that they cannot easily evapo- 
rate before they have performed their proper office, the crust 
must not be broke till it separates itself; the third is, when the 
crust in part or in the whole b(‘coiiies heavier (as it often do(‘s) 
and less rare, on account of the spirits, and is dissipated or 
sunk to the bottom; when the fermentation ceases, a clear 
thin liquor swims at top, and the former subsides to the bot- 
tom. As soon as fermentation is completed (if time will per- 
mit) it is proper to shut close the vessel, and let the fermented 
liquor rest a few hours on its lees, for it will still consume 
much of them, and assimilate to them of itself with advantage, 
render them more spirituous, and much fitter fur distillation ; 
the rnolassses cistern should be covered very carefully, fur if 
any water is conveyed to the cistern, a new fermentation will 
be excited to the destruction of the general fermentation, 
yielding, and qualities, when set for the regular fermentation. 

The heads of the stills should be well luted, and in this 
country Avhere the natives are ]n’overbiaIly careless and negli- 
gent, great care should be taken in this particular, lt>st the 
best part of the spirits evaporate ; the worms too should be 
kept as cool as possible; slow fires are best, for if the spirit 
is hurried, and runs hot, it will not only waste, but acquire a 
tiisagreeable flavor, somethiug like low wines, which is a con- 
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stant defect in most of the liquors distilled in this country;* 
never till the stills above two thirds of tfceir heij^ht, let the 
lire at iirst bn very moderate, and by dejyrees increased, damp 
or draw the tire when it is foii;i!l, by feeling the goose-neck, 
that the wines begin to turn down towards the worm, which 
should be done very briskly, otherwise the violent lieat will 
bring over foul wines, which is dangerous, (in sometime blow- 
ing off the still -heads) and at any rate should be carefully 
j« evented, by keeping the fire in such a temperate state as ta 
prevent it, and cause tlic wines to run down in a cool, steady, 
even stream, which, from a sidl of four hundred gallons, may 
be al)()nt tlie si/e of the little finger ; till the whole comes over 
the helm, never drawing off more than will burn on the still- 
head ; th(i same rule will hold good in rectification, except 
lliat you may then draw off a few jars lower than the burning 
projof, and tlirow it into any set liquor, as it will help the fer- 
mentation, and in some measure cncrease the strength of the 
fermenting liquor; when rectifying, throw into the low wines 
about a pint of finely pulverised salt, and a gallon of pure 
molasses, for every hundred gallons of low wines; the salt 
will occasion the spirits to cleanse themselves from their 
phlegmatic parts, and render their passage over the helm 
iniicli more free, pure, and fine, and the molasses will give the 
spirit an agreeable flavor, and take off a great part of the 
empyrcumalical, or burnt taste, which all spirits are liable to 
contract in the distillation. Whenever the first runnings come 
down, take a small phial full from each can of rum, as they 
fill from the still, put the whole into a quart bottle; when the 
rum is almost drawn off, shake the bottle, if a hydrometer or 
bubbles arc not to be had it may be proved with new sweet 
oil, which will be found a very accurate mode of proving 
rum, if the oil goes down very slow, and rises again, it is under 
the London proof ; if it goes down boldly and remains down, 
it is good proof, and will sink a bubble of twenty-two the 
London proof ; by this simple method, the proof standar I may 


* At Mr. Lambert’s distillery, as likewise that at Oraiodporo, the 
antlior has seen rum equal in quality to the best Jamaica, but it partook 
of the essential Oil of the cane; bein^ distilled from cane liquor and pure 
molasses ; the natives mtike a spirit which they sell very cheap, and con- 
st^quenlly if quantity without rcjtard to quality is the only requisite, it 
will command the sale; a man must have SOlue knowledge of science to 
make rum or liquor of a good quality. 
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be infalliably ascertained for the crop, by trying the bottle 
when the still is nearly run off. 

But if the first running is only drawn off and lowered 
with fine fresii water to oil proof, the quality of tlio luo will 
be good, as it then jiartakes of no part of the low winces, 
W'hich are often too much connected with the lett, from run- 
ning off too close ; avoid this, and the rum will contaiii only 
its purest and genuine parts. 


Thk rectification of rum, as well as all other spirits, is 
but the repetition of distillation, until it is perfectly divested 
of all its phiegmatic parts, tliat is separating the nioro volatile 
from (he lesser; to a certain degree oi speaking teehiiically, 
so as to avoid blending the smallest paiticie of what is called 
the feints with the pure spirit. 

TriK best state in which to keep rum is certainly lliat of 
alcohol, or spirit highly rectified or ilephleginated ; and accord- 
ing as it is wanted to have it reduced to a market proof by 
fine fresh water ; in the state of alcohol it may be transported 
in a smaller bulk. 

All ingredients set for rum should be in a pure unaltered 
state ; for should they coagulate, or grow sour before they are 
sot for actual fermentation, the spirits never can he effectually 
dephlegmated, or purified, and in that state will retain the 
sour and deleterious parts. 

To the neglect of these indispensable precautions it is 
owing that Bengal Bjim is of a nauseous taste, and to bad 
treatment of the materials, neglect of the purity of the distil- 
ling utensils, and the great proportion of fermentable and 
putrid matter acquired in transporting the Jaggery from one 
place to the other; for similar reasons it is also, that the 
molasses transported from the West Indies to Charlestown, 
in Corolina, produce Bum ivs sour and pernicious as that of 
Bengal and that it is in similiar disrepute. 
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DISTILLATION. 


OF PEACH, PINE, AND MANGOE RUSf. 


Tn setting Liquor for Peach, or Pineapple rum, &c. in- 
stead of mixing the usual quatitity of lees, luld the same quaii- 
lity of pure cane juice, with the usual piopoitioii of motassear 
and watr r, that the cistern be first washed and trash burnt ia 
it observing. 

Takk a few bundles of Peach It aves with a few dozen 
of fruit, and tlowers dried, which should be fermented in the 
cisterns, also some of tlm fruit and leaves should be put into 
a'Copptu of syrup, or molasses, and boiled to tiu? consistence 
of strong treacle, giving each cistern (a few days aitcr the 
fcmienialion has talicii place) three or four gallons (d‘ this 
treacle, which contains all the virtue, and Havor of the fruit ; 
avoid going too near tiie less when canning oil the low^ wines; 
and wlieii the low wines are thrown into the still for rum, add 
four gallons of treacle to every hundred gallons of low wines, 
with one quart of salt, when the rum b(‘gins to conic dowm, 
avoid taking tlie two liist cans, as well as tlie last two, the 
iiiividle will bo tln?rofore divested of the. smallest particle of 
the lees ; lediiec the hi-ili w'ines to the necessary strength with 
Clearwater; when the fruit is |nit to the syrjip, it should be 
boiled with a slow lire to the due consistence of triaclo. 

On ANGES likewise, will, if put in the cisterns promote 
the fermentation, and improve the (|uality of the rum ; and it 
is recornincnded the rind of (he Orange with some of its 
flowers to he ad<lod to the syrup and mixed up with the low 
wines as it is committed to the still for the second distillation. 

The PineaiH^de, rind and fdl, should ho cut into pieces 
wlien throv' n into the cistern for fonnentation, and into the 
syrup; the Cocoauut also, and its contents, both in the fer- 
mentation, and the treacle will he found very line; the qua- 
lity of the fruit dispels all the imperfections belonging to the 
spirit ; in everif stage of the process all depends — on cleanliness^ 
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One linndred pnllons of rum rectified with one hundred {gal- 
lons of wat(?r, will make the spirit of a fine flavor and quality, 
equal to the best Brandy ; it is recommended tliat the rum for 
use ill this country be put into porter casks, the drcji^s ami lees 
of Porter greatly improve it, us do Tea -loaves, and one pint 
of unslackcd lime to line two hundred gallons down. 


INDIGO. 


The brick-mould soil, as well as for Sugar, is fi also 
best suited to the cultivation of Indigo, the ground intended 
for the growth of this plant should bj well worked up by re- 
peated ploughing and a thorough pulver ation, which is indeed 
a general axiom in husbandry. 

The land preparatory to plantirg, if situated low, or i'*a 
flat, should be judiclou^ly trenched for ^jig forty feet beds, 
tlie trendies in width about four fe .id three feet in depth ; 
the Indigo is planted in regular and straight roA^s at eboui the 
distance of eighteen inches every way, so that those ^ces or 
intervals may be lioe-ploiiglied from time to time, by w Inch 
means (be earth Avill be kept in a constant pulverized state 
and imbibe moisture, to support aud nourish the plant ; in tin; 
heavy rains retain a proper (piantity of water and part w ih 
the superfluity; excess would produce Indigo oi a stunted, 
withered appearance ; the usual elicct of stagnate or corrupted 
water. 

When the Indigo is judiciously ultivated it will shew 
a fine vivid thick foliage, an even quality and disposition ; in 
the iinpoitant process of forireiitation upon^the accuracy of 
which depends the success of all the subsequent operations. 

The (‘rror which the munufacturers in Bengal seem most 
liable to, arises from their not attending to the ill elTects of an 
admixture of plants of unei^ual or opposite qualities, of various 
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ages, soils, growth, and cnitivaiion, which are committed to 
the steeper or vat promiscuously as received iiora the ryots. 

Whatever superiority the Guntimala Tiidigo may pos« 
sess over that produced generally in Bengal, must entirely he 
owing to the cullivatioii, and guarding against the evil elTects 
of mixing difl’en nt species of plants; for the (iiiatirnala Tndigo 
is produced from exactly such a soil, and the seasons arc much 
the same as in Bengal ; hut no other wcjed nor grass is per- 
uiiftcil to grow among their Indigo, as wTeds draw a propor- 
iiou i>f tlse essential oils from and frecpiently impart their 
unkin.l <pMiiiirs to the Indigo plant. 

1 ^ oiGo manufacturers in the West Indies hum ashes in 
ihe holt o! ti:e rut, aod ruh it all over evu iy tiin<j it iA 
iij|e '• Uii^y likeuist; use a lixivium prepared from wood 
ard tiuick ditm. in tennentatioii, as it possesses the proper- 
\ . . »enioving and hriuging into eoruaet those siibstances 

uf( lu‘id (in .* pnrii'il ’ unentahojr) at too great dis- 
eonstjfjuentiy ‘jrd'< t .::;jJar dissolution and 
t of the Indigo « i the <pi;e!i-liine in solution pre- 

vents ;ie < xcev>«vc icuiJi,ata...t.'.. uid puiridity which is iatal to 
tue maun* m»Uc 


coFi i:k. 


Tf! * cultivation of Cofl'ec to a nsiderahlo extent in this 
country would not only become a valuable article of trade, to 
the commercial interest of Bengal, but would also promote 
industry and wealth among the poorer Inhabitants, who may 
be inclined to cuhivate small patches of ground which wouli 
amply rew'a»‘d them fur labor, and always command a sale in 
Europe. 

All descriptions of soil almost answer for tlie culture of 
Coffee, as it is a shrub that takes a strong root in the ground 
and requires sun and heat more than moisture or richness. 
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SiNCR 1771 tlie price of c;ood CoflVo has been on a-? 
nvevHjic ; from £. 5, to £, 0, stcr. pr. cwt. and {;:o Cofiee 
Planters of Jamuica annually i;ot more clear profit in propi)i- 
tion to ihtir capital than the Sugar Estate proprietors. 

The groijnd intoniled for this species of culture should 
be cleared of all<j:rass and shnibbery, by burning; straight runs 
should be formed ;it four feet distance, and if tlie ground be 
hilly, let the rows l)e up hill as the Coffee tree will, if regu- 
larly planteil, come up neat and even, and tlie trees will pre- 
sent a fine thick foliage and bear Colfee accordingly. 

After a Coffee walk, as it is called in the West Indies, 
is once established, it will last for ages and jiroduce :ni annual 
crop — the first year of planting, it sliould l>e kept edear of ail 
weeds ; and the loots of the shrubbery should be moulded round 
from time to time ; in case any of the plants perish, their 
places should l)e supidii-d with young slips or suckers from a 
nursery, w hlch should be kt.*pt for that purpose (biriFt'ji; the first 
year; after that time suckers are found under old trees. 

Tf the ground is to be planted »'Vom the seed, care must 
he taken that it i e not tt )0 ripe nor too green, the holes should 
be dug very slightly in rows as already descrilxid, and the 
seed covered with the earih (»f ffueh hole; when planting 
slips, crush the earth round them with the foot, and water 
frecpitiHly. 

Ti] ic success of the Cofiee Planter greatly depends on 
his atiention to ])ieking the fruit from the trees wheui exactly 
ripe, before it drops from the twigs, as also his care in the 
process of curing. 

It is certain that Coffee growing in the same country and 
in the same soil is frequently found different in its quality : 
and for which many causes may bo adduced, such as a greater 
or lesser degree (»f sun ; from experience and observation it is 
conclusive that the quality of soil under Coffee (provided it 
be in its native climate) may he held as of little consequenc.e, 
provided the trees are exposed to the morning sun, and the 
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necessary doirree of lieat throughott the field, bustained till the 
perfect aiatunty of the grain. 

Picking; CofiVc wiili rx|)r<lition, before it begins to 
drop from the tive.s, n.JHJ be jiM<i/4ieato Mitiioiii (Icviaiion, 
hot the most particular ami im{isprFis‘,d»le precautions should 
be tabcMi in <iiving tlio nuil, ailt r ii Ims been newly gathered ; 
and with reganl to the njateriais nimle use of in eonstructin:; 
the p!atf(jrnis for drying, ^vhieli niuM have no siu nt nor smell 
in aoy of the iuuterials ; ]danks snlii<aei;tly • h vated for tl; ^ 
air to e.ire.alute fr^ ly imd' r them, are the brsi platforms, the 
rxLnhtliuns from ilic earth arc lialde t.* eojuininiicah* some 
bat‘i;;n snioil lo tiw- (:oifee, that may destroy its reejnired 
(|ii: lilies; tlii: I'OP s of new gathe red gJuin, heing more open 
ami ec!/;do.i{U!; a sn-pcrubiindaneo of vvatei, arc always dis- 
posed to teceivi' every sulphureous or putrid erihalatioii with 
wbicli the suiTountling air may he impregnaloil. 

WlIKN Codec' has been well dried it sliould be kept in 
granaries or magazines, disposed in sueh a manner, as that tbe 
air may freely circulate therein, and the reby ufrorcl space for 
adventitious moisture to evaiKnate, so that it nray digest itself, 
and ^iisebarge ibe,' green color and raw taste with which the 
new jalhcred CoiVee is always charged. 


It is beyond a doubt that the quality of Cofi’ee greatly de- 
pends on a strict care in drying, many Cofiec planters in Ja- 
maica have lately atlo(»ted the ^Arabian method, of leaving 
the grain in the {)ods, until it acquires a. degree of dryness, sutli- 
cient to facilitate the conjunction of the flagrant violatilc' salt, 
with the nutritive |)art which resides in the pods, vdiich latter 
llio’ they appear to be exhausted, so as to be incapable of 
furnishing nourishment to the grain they cover, nevertheless 
may Ix^ ot great usc^ to favor the concentration of the essential 
salts, which are in such a state the more susceptible of evapo- 
ration, the flagrant principle being continually agitated by the 
rays of tbe sun, to which the now grain is expnsixl; tlie pria- 
ciph's which unite it to the chaiactcristic qualili(?s of the iiuit, 
are of too weak, or lax a nature, to retain it in the body of 
the grain. 
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cause of tliat ^lifference foiinil in the productions of 
Java, tho \Vt*sl liulies, and Aialua, uris»*s (diioHy, if not en- 
tirely, froiu the decree of attention hestowc'd on dnjmff ; the 
stands slioultl be about three fe^^t a!)f)ve the 2,T()»fi I, and the 
platforms or rather plankiiiss, should lie consinicted with hur- 
dles a<lapted one to tlif other; a <M)Ustructio)» of this nature, 
would »Teatly accelerate the di \ in:: of ihti era in, the column 
of air which would circtilat.e umh r the jdaakin.; and |>siss thro’ 
the intervals of the hurdles, would co atnbule successfidly to 
force oft’ the raw humidity, in pn»|iortii)!i as the rays of the 
sun would have the faculty to take it off from the (hdi’ee 
which was exposed to it, at any rate the aoolue^s of the cir- 
culatifija; air would contribute to close the pores of tlie main, 
so as to retain the parti(des of ess'^ntia! salt, which mioht 
otherwise quit it at tlie same time w ilh the humid particles 
exhaled by exposure to the sun. 

The servants of Coff’eo planters in Jamaica are the hap- 
piest in it, the process l)eiii|^- easy tiiey are not overstrained with 
work, their choarful appearance stievvs it, tiui (.Jotfee planters 
beinj; much amou« the slaves, tliore is visil>ly a reciprocal re- 
gard between tlie slave and the master, and upon the whole 
nothing but peace and plenty reigns upon a West India Cofl’ce 
plantation. 


GINGER. 


The Cultivation of Ginger might be made an article of 
considerable advantage, as it will always command a good 
price at home, on an average from £ 3, 10 to £ 4, 10 the 
hundred. 

Ginger ilirives best in a loose soil, and should be plant- 
ed at the di>lance of four feet asunder in regular rows. 

It is a prolific plant, and spreads and propagates itself 
with great facility over a field, and vegetates so thick that it 
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obstructs the growth of other plants or cv^n weeds ; it requires 
however weeding only once a year, and that when young, after 
it once takes rout and begins to seed, there is no further trouble 
with it until it is fit to dig which is a little after the seed drops. 

When digging the Ginger, care should be taken to leave 
a slip in the ground for seed as the laborers go on, and by the 
time one end of the field is finished, the other end will then 
rccomnieijce vegetation ; after crop, the labor attending this 
cultivation is very easy, for a man cannot easily over fatigue 
himself, care and attention being only necessary in digging and 
picking the whole of the Ginger out of the ground, and sepa*» 
rating it from the earth. 

The Ginger heaped up in the fields from whence it is 
picked is always washed prefectly free from every particle of 
earth ; it should not be left any considerable time in water, as 
it quickly imparts much of its virtue thereto — to the disad- 
vantage of the Ginger. 

When it is well washed it should be dryed in the sun 
upon a platform or a hurdle, and removed in baskets ; when 
the root is hard, difficult to break, and of a resinous white, it 
is fit to be packed up for sale ; there are two species, the black 
and the white, there is about five shillings per hundred difference 
in the price, but it is difficult to discern any in the quality ; the 
white is however, somewhat more prolific tiiun the black. 

When dryed it should be sent to market in coarse bags; 
of strong canvas, containing about 300 lbs. averdupoise, this 
article if encouraged, would furnish a considerable export from 
Bengal, and many other parts of India. 


GUINEA GRASS. 


The Cultivation of Guinea Grass in the western parts 
of our provinces, would unquestionably be productive of the 
greater importance and advantage to the country ; and even 

E 
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here, where the fodder for cattle is extremely bad, and often 
scarce, it might be worthy of regard. 

The want of good fat Oxen on the momentary emergen-i 
cy of a war, for which this country should never be unprepared, 
would be of no trivial utility, and would obviate many incorive- 
niencies to which our troops are liable even on the yearly relief. 

Guinea Grass, which grows on the most sandy desert 
or mountain, when it has once efi'ectually taken root, puts it 
almost beyond possibility again to eradicate it, it is perhaps the 
best fodder, produced on earth, its properties in the conclusion. 

Preparatory to planting, let the ground be cleared 
(by burning) of all other productions, set the people to dig 
shallow holes through the held in regular rows, at the distance 
of four or five feet asunder, or at the distance of ten feet in 
case of a scarcity of seed or plants. 

When the ground is thus prepared, at the commence- 
ment of the rains, plant four or six grains of the seed, or half 
tile number of slips of old Guinea Grass in each hole, slightly 
covered with mould, with the ends of the slips open to the 
air, planted across the hole, they will in two or three days 
shoot forth young grass. 

Four or five weeks after the grass is planted it should 
be well cleared of all other weeds and shrubs, the roots 
moulded up, and so on until it begins to seed, when it should 
s^gain have a thorough cleaning, and let it remain till the seed 
is dropping off ; at this time it will be five feet high, then the 
stock should be turned into it, the cattle feeding over the field 
of grass, helps to trample and plant the new seed in the ground; 
when the grass is sufficiently trampled in the earth and eat 
down, it should be cut close to the roots, and a fire set through 
it, but should be done as the- rains begin to fall, the grass will 
then spring up as thick as clover, and is ever afterwards esta- 
blished, and fattens the most reduced Horses or Bullocks in a 
few weeks; stock has been recovered by Guinea Grass in 
America which were low, that when put into this kind of 
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pasture they lay down and fed on the grass on each side 
within their reach, till they gained strength and afterwards 
improved so fast that they appeared almost like >\ild cattle in 
less than two months^ or by the time they were wanted to 
work in the mills* 

Guinea Grass in Jamaica, previous to the American 
war, was cultivated only on those plantations Mdiicli could 
afford a small piece merely for recovering lifting steers* after 
crop, and if a Sugar work had fifty acres under grass, it was 
considered a great deal ; there were then no more cattle bred 
than were barely sufficient to supply Saint Jago de-Ia-vega 
and Kingstown, with beef at 20 pence per pound ; the planta- 
tion never saw fresli beef, they w^ore obliged to live upon salt 
beef from Ireland and, their poultry, the island of Cuba sup- 
plied Jamaica v/itli oxen, Horses and Mules, to the number 
of 50,000 annually, for which the Spaniards drew an immense 
feum in specie from the Islands, and proved extremely dis- 
tressing, to the British planters; this trade it is pK'habh? woaid 
have continued since, were it not for the American war, by 
Vrhich salt provision, in the first place rose to an extravagant 
price, and but very little was brought to the island ; the trade 
being diverted by various casualties elsewhere ; the Spanish 
iVar put an end to the Cuba trade (as it was called) and the 
army and navy's demands rose fresh provisions to a most gre- 
vious price ; as necessity is well called the parent of industry, 
the small settlers turned their attention to the breeding of 
stock, great tracts of the interior wood-lands were cleared 
away, and formed into extensive Guinea Grass, pastures, and 
as expeditiously converted into breeding peiins ; on the fourth 
year after the distress occasioned by the non-importation of 
cattle from Cuba it was amply obviated, and the great incon- 
venience arising from the extravagant price of fresh meat, w^as 
remedied, as beef fell from 20 to 5 pence per lb. this success- 
ful effort gave birth to another, a charming breed of English 
Horses was introduced, and at length an English breed of 
oxen ; the ready cash before annually drawn from the island 

* The steers which work in the Waggons carrying the Sugar to be 
shipped, are often so reduced by the end of the crop, that when they lay 
down they cannot rise without assistance. 

K 2 
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by the Spaniards, was now circulated oh the Island to the 
advantage of the Guinea Grass planters. — Hence it was that 
the cattle in Cuba became so numerous, that tlie Spaniards 
now frequently kill them in the open field for the sake of 
the tallow and hides, leaving the flesh to the birds of the air ; 
there was not an acre of Guinea Grass in the whole island 
of Cuba, it being all in valleys and plains of common pasture. 

It was computed (hat between 1772, and 1702, 150,000 
acres of Guinea grass were planted, and 30,000 head of stock 
annually raised in Jamaica ; notwithstanding that increase, the 
price of working steers, horses, and mules, kept up on account 
of the annual demand for the Sugar estates, only breeding 
farms in tiie West Indies, take three years to establish them, 
but the capital required here would be so trifling in compari- 
son, and the advantages of every other kind, so many, that it 
would require both less time, and trouble, to wliich we may 
add the great difference between the price of labor in the Jiast 
and West Indies. 

To the colony of South Wales, Guinea Grass farms to 
support a good breed of stock, would soon remedy all the 
disadvantages there complained of ; and at the Andamans, 
it is worthy of consideration, how far it would prove useful 
there, the Island being situated centrically for the exportation 
of cattle on emergency, or victualling of merchantmen. 

It would be only requisite to clear away the under-wood 
at the Andamans, for the Cultivation of Guinea Grass. — In 
Jamaica all the timber trees are spared in clearing, to be cut 
down for use when wanted. 

In travelling through the Jamaica Guinea Grass-farms, 
the man who recollects the period prior to their establishment, 
feels inexpressible delight, the valleys, hills, and plains, divid- 
ed and lined by handsome stone walls, far as the eye can 
reach, the plantations covered with herds of charming oxen 
and tiorses, and shaded by the magnificent cotton, mahogany, 
and cedars lofty as those of Lebannon, vocal with the music 
of a variety of birds, the nature of the climate altogether 
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seems to hare changed, and verdure taken place of a hot and 
parching soil. 

Twrlvr hundred biggahs of Guinea-Grass, fenced round 
and divided into parks or lots by substantial fences, judicious- 
ly stocked with a proper breed of horses, oxen, and sheep, 
would ill this country (after the first three or four years) yield 
a clear annual profit of twenty thousand rupees at least; to 
keep up the fences, the Guinea- Grass clear of all weeds, and 
the different denominations of stock separate, this breeding 
farm would require twenty or thirty laborers throughout the 
year, beside proper persons to rough- break the liorses, previous 
to sending them for sale : a couple of fine Fnglish liorses would 
promote the value of such a property, by crossing the breed. 


COCOA TREE. 


The Cocoa> or Chocolate tree> thrives best when trans- 
planted from a nursery established from the seed ; slips, or 
stickers should be taken at about three months old, and set 
at from fifteen to tw^enty feet distance in regular rows, they 
will grow to the size of the British apple tree, and blossom 
exactly like it, but it flowers and bears all the year round. 
The fruit is of the shape of a Cucumber, with a small protu- 
berance like a button at the stem, and hang in clusters from 
every branch ; they are known to be ripe when the skin has 
changed color from a green to a fine rich ruddy appearance, 
when the button begins to change its color the fruit must be 
imriiediatelv gatlu'red, and piled up in heaps as the gatherers 
go along, wiiere they must remain untouched for five or six 
flays ; if for a longer period they would begin to vegetate and 
sprout to the destruction of the pods, which should be husked 
on the sixth day at farthest, 

Hosking is performed by striking with a piece of wood 
on the middle of the pod, which bursts it; thus opened the 
bean is taken out and thrown upon a moveable platform, co- 
vered with the leaves of Cocoa trees^ of about four feet long 
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avid twenty inches broad surrounding the Cocoa with the 
branches as an hurdle, and covering it with the help of leaves ; 
in this state the Cocoa will undergo what is called sweating, 
it is often left all night in the dew ; and turned well inorniiig 
and evening from top to bottom, covering it as before, so tliat 
when this operation has been repeated for five or six days, it 
is sufliciently sweated, which is known by its color, as U be- 
comes entirely ruddy. The effect of this operation is the 
more successful in proportion as it is deprived of its weight 
and bitterness, if it has not been sufficient, it will taste bitter 
and smell raw, and not unfrequently sprout, there is conse- 
quently some judgment required in the operation. 

Cocoa which has been successfully sweated is removed 
from the first platform to another, about two feet from the 
ground covered with mats, upon which the Chocolate is spread 
about three inches thick in the sun, turning it with wooden 
shovels, made for that purpose, during the day ; this should 
be done for four or five days, rolling it up in the mats at night, 
covering it up with planks to secure it against casual rain or 
dew, Jt is requisite that there should he at all times a good 
supply of leaves and planks to cover it in times of rain, which 
would be injurious to the Cocoa ; when sufficiently sweated, 
it should be continued to be exposed in the sun, turning it 
often, until it is perfectly cured, which is known by the beans 
cracking on compressing them in the hand, if they crack freely, 
they are cured, and should be put into an open and airy gra- 
nary, spreading, turning, and heaping alternately, until it is 
quite divested of all superfluous humidity, in which state it is 
put up into bags and sent to market ; and brings from two 
pound fifteen to three pounds per hundred. 


PIMENTO. 


The cultivation of Pimento in Bengal would create anew, 
and lucrative branch of trade, as it is an article of commerce 
lind always commands a quick s^e from 12d, to 14d. per lb. 
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A Pimento plantation should be establisned by trans- 
planting from a nursery of slips reared from the seed. 

The trees should be jdunted as regular as possible in a 
Pimento walk, in rows divided by twenty feet intervals at 
least ; the trees grow very high with a thick foliage, cattle 
may feed in either Guinea Grass or common pasture, beneath 
the trees, when the w^alk begins to bear. 

The fruit hang in clusters from the branches and afford 
a charming aromatic scent, which perfumes the air to a consi- 
derable distance around, from the moment it begins to flower 
until the corp is picked. It begins to blossom in May, and 
the fruit appear in clusters immediately after. 

When the clusters change their color, from a dark green 
to a brown, the fruit is ripe, and the pickers place themselves 
in the tree, and break the twigs to which those clusters hang, 
and crop them down to persons placed beneath, who lay them 
upon cloths which are spread for the purpose of receiving the 
Pimento that drops, and to separate the fruit from the twigs, 
and spreading it on those cloths in the field from morning till 
night, turning the fruit often, and heaping and covering it up 
at night from the dews. When the planter 1ms a considerable 
quantity picked and wrinkled by the heat of the sun, all hands 
carry the Pimento home to his granary, putting up on liis 
platforms erected at least five feet from the ground, it is put 
out every morning at sun rise and kept turning repeatedly 
until the sun is down ; when it must be conveyed again to the 
granary, and continued to he put out and dryed in this man- 
ner till it is all turned from a green to a brown hard color, 
when it is put into bags and sent to market. 

A Successful Pimento crop chiefly depends upon ex- 
pedition in picking the fruit from the trees, and being careful 
in curing sufficiently by either sun or stoves, so that it may 
not acquire any foreign or damp air. ^ 

•1 parishes of St. Anns and Tralawny on the north 
side ol Jamaica, load several large ships annually with Pi- 
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mento; when Planters are well pleased l^ith a crop and 
season, they |i>ive feasts to their friends under tlie shade of the 
Pimento walks; the finishing of a Pimento crop in Jamaica 
is a woeful day to the slieep and swine ; among tiie poul- 
try, young pigeons, rabbits, and the inhahiiaiits of the woods 
and waters, there is equal war, for ere it be day the Pimento 
walks and groves lesoutid from the fowling pieces of the 
planters and sportsmen ; doves of various kinds, partridges^ 
quails and guinea hens fall victims; the rivers and little rivu- 
lets are poisoned with the hogsheads of liiiK; by which the 
various kinds of scale and shell fish are intoxicated, easily 
saught and taken from their cdeinent ; the harmless Turtle 
which is pampering during the Pimento season now loses 
its head. 

This is called a maromc dirimr; and such are the scenes 
of happiness which an amicable form of society, united by 
acts of kindness, common good will, and mutual industry^ 
f)reseiits in the West Indies, 


TOBACCO. 


An extension of the growth of Tobacco in Bengal 
W'OuId be found a branch of trade exceedingly advantageous 
2o the commercial interest of the British nations; its general 
jise all over the world, is now so great, that with all the exer- 
tions of the cultivators in America, they are by no means ade^^ 
quate to tlie supply of the European markets. 

In Poland the cultivation pf Tobacco has very recently 
been attempted by their government and persons i*on versa iit 
in all branches of it encouraged from Virginia and IVlaryland, 
to introdiK'e tiie true cultivation and manufacture throughout 
the Polish dominions, where it can be raised only, in the 
^lu>rt summer season. 
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The grotind for the cultivatioii of tobacco should be 
ploughed once or twice, and manured very highly^ with either 
moving cattle penns or dung; rich soil out of old tanks or 
ditches well spread and then ploughed in, will bring it up 
luxuriantly, like cabbage ; it is first planted from the seed, 
and the plans drawn and transphinted in regular rows at three 
feet distance, and shelter’d from the sun with plaintain leaves 
or other light covering, and when pretty forward or about half 
a foot high, the laborers should hoe-plough between the rows, 
moulding up the roots ; tins should be often repeated, keeping 
the Tobacco field clear of grass, or weeds and where the 
Tobacco appears stunted, the laborers sho^ild throw a few 
baskets of dung about the roots, and hoe-plough it into the 
earth, which would soon alter the appearance of the Tobacco ; 
the banks of the Hoogly are choice for the produce of fine 
Tobacco, on account of the rich loam of the river to manure 
the soil. 

The leaves being ripe, which is known by their browrt 
appearance, and breaking when bent, the stalks are cut and 
the plants laid to dry two or three days in the sun, after which 
they are loosely tied, three or four stalks together, and hung 
up with ropes to cross pieces of wood which are constructed 
at convenient distances in long open sheds, which should be 
built for the purpose of drying ; when the leaves on those 
stalks are sufficiently dryed, they take them down and pull 
off the leaves, which arc made up in little bundles, and soak- 
ed in water impregnated with a small proportion of salt, 
twisted and formed into roils in which state it is sent to mar-« 
ket; as also in the leaf. 

The principal care of the Tobacco Planter is to have 
his soil highly manured and pulverised by frequent ploughing, 
to cover the Tobacco when young, with Plantain leaves from 
the rays of the mid-day sun ; his ground formed into beds of 
twenty feet broad divided by three feet trenches, in which 
the laborers may walk and lay up the Plantain leaves at night 
and as the heat of the sun abates begin to uncover ; but when 
the Tobacco takes sufficient root in the ground to grow up and 
spread its leaves^ then it should be hoe ploughed, and as aU 
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teady observed tnaniired round the roots with the mould and 
manure well mixed up, or the mould of ditches or old tanks 
will answer. A little before the stalk brings forth its seed 
the plant should be lopt (as it is called among Tobacco Plan- 
ters) by cutting off the top or sprouting end of the plant ; this 
instead of letting the juices nurture into seed, converts them 
into the leaves and accordingly strengthens the quality of the 
I’obacco, taking care to cut off a few of the bottom leaves, 
until the Plant spreads itself out to its full growtii ; the qua- 
lity of Tobacco depends upon the number of leaves left on 
each stalk, and on the lopping to prevent seeding ; if the 
stalk runs into ripe seed they carry off the juices, and the 
Tobacco will be weak in consequence, but if lopt in time to 
retain the juices the Tobacco will be strong, proportionably 
to the state of the sap when cut ; Tobacco from Bengal would 
average £ 8 per hundred in Europe ; indeed no soil iu the 
universe is better adapted for its cultivation. 
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A LETTER 

Zb the Honorable Court of Directors, for the Honorable Uni- 
ted Company of Merchants of England, Trading to the 
East Indies. 

Honorable Sirs, 

The source of wealth now opened to you, by the present 
opportunity of encouraging the sugar manufactories in Ben- 
gal, to be carried on by the process practised in the West 
Indies, in making, curing, and claying Muscovado Sugar, is 
of such magnitude, that I ttiink it incumbent on every man 
who possesses a knowledge of the subject, to display it so as 
that the nation may profit by it. I have, therefore, thus 
presumed to address you, Honorable Sirs, in order to explain 
those points upon which the Sugar trade of your provinces in 
India, must either rjse to the importance which they are capa- 
ble of being brought; or prove injurious to your interests, and 
ruinous to the inhabitants of your provinces. 

Having lived in Jamaica sixteen years, and during that 
period been employed in the cultivation and management of 
Sugar estates, both on the North and South sides of that 
Island ; T may venture to assert that I am a competent judge 
of the soil fit for planting Sugar-canes, and how far it will 
answer for that cultivation. — All the ground I have seen here, 
(Omiedpore excepted) and 1 am well informed the country 
throughout is mostly the same, consists of plains of excellent 
brick mould, which 1 assert to be the best for Sugar ; and in 
its natural state, will yield from one to tw^o tons per acre, by 
any tolerable care and attention to the West India mode of 
clarificatioii, and boiling in the first process, which at present 
is unknown to the natives ; their mode of expressing the cane- 
juice, and making jaggery (as they call it) being extremely 
unprofitable, unproduciing, aw kward and tedious in its process. 
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From the luxuriance and fertility of this country, T think 
it is amply competent to the supply of all Jinropt* with Su- 
|*ars; and that even the West India planters themselves min lit 
import them from hence on much easier terms, than they can 
afford to sell Sugars in the curing houses upon their plantations. 

SiNCB my arrival in Bengal, I have inspected the pro- 
cess practised by the natives, in making jaggery, which is as 
follows A farmer, or ryot, erects his work a<ljoining to the 
field of cane fit to cut; the grinding, boiling, and distil- 
houses, are under the same roof, only a mat supported by four 
sticks stuck in the ground ; the boiling utensils are four small 
earthen pots, (called cudgeree pots) about the value of two 
pence. — The cane trash serves for fuel, and the mill for ex- 
pressing the juice from the canes, arc two small rollers from 
four to six inches in diameter, turned in opposition to each 
other by two men. When the ryot finishes the field of cane, 
his laborers and himself take the whole set of works on their 
backs, and set them down at the next field which is to be 
cut ; but their mode of expressing the canes, is so exceedingly 
slow, that the juice acquires a degree of acidity, which des- 
troys not only a considerable portion of the saccharine parti- 
cles, but contaminates the whole body that remains, and 
which afterward cannot be corrected; indeed the cane juice 
is in a forward state of fermentation before the process of 
boiling is commenced. — The return from those contaminated 
juices, is the matter called jaggery, which in fact, is the sugar 
too much or too little boiled, made from unclarified cane 
liquor in an injured state ; this contaminated jaggery is put 
into close cudgeree jars, and is fermented a second time ; 
when a sufficient quantity is procured, they carry it in leather 
bags fifteen, thirty, perhaps an hundred miles on bullock’s 
backs, or by water, to a second class of sugar manufacturers, 
who purchase it on very low' terms, from ten annas to one 
rupee per mauiid, (BO lb.)— The second class of manufacturers 
boil it down once or twice again, and get ten seer of sugar 
(20 lb.) from the roaund of jaggery; whereas the first manu- 
facturer might with the same fuel and labor, make the maund 
of sugar, so as to augment his quantity 60 per cent, save la^ 
hWf and better the quality. 
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The Jaggery is collected and thus boiled down into Su- 
gar, by those numerous herds of intermediate traders called 
banians, sircars, peons; and Jaggery and Sugar which is not 
thus monopolized by those speculators and their representa- 
tives all over the country, is brought to the bazar of Calcutta, 
and is sold at the market price ; in the state the Sugar ap- 
jK'ais of a soft, greasy quality, owing to the vast quantity of 
milk and ghee added by the jaggery boilers, with a view to 
recover the saccharine particles, weakened, and destroyed by 
th(? acquired aci<lity ; hence this Sugar forms into a coagulat- 
ed mass on the voyage to Europe, and proves totally unfit for 
the Sugar refiners, and unprofitable to the consumers. The 
sweets from this fermented jaggery, yields a spirit, (which is 
here called rum,) of a sour quality, quite difterent in flavor 
from that made in the West Indies,' the sweets being of an 
iinpure and partial fermentation, before they are set for dis- 

tilhitinn 

1'he sugars from hence, that I saw in London, were in 
this soft greasy, congulated state, wdiich shewed they were 
made from contaminated cane juice, and not the pure juice, 
as it ought to be had here, and w hich (from the quality of 
this soil) is tlie most grateful and rich that can be. 

On my arrival in Bengal, I determined to try what kind 
of sugar could be produced from the canes managed in the 
Jamaica manner, that is, by carefully adopting the mode of 
guarding against acidity, and closely attending to the procesg 
of clarification ; 1 therefore crossed the Hoogly, near Cal- 
cutta, proceeded up the Benares road, to the distance of three 
miles; when I came to a field of cane where the natives were 
making jaggery as already described, — I bargained for a 
number of bundles of cane, for two annas per bundle, which 
was the price they were selling for at the Bazar, in the neigh- 
bourhood to the retailers of Calcutta, wlio bought canes to 
eat.— r immediately sent my Bearers to purchase me one of 
tlie country mills, which cost four rupees ; for cudgeree pots 
as boilers, eight annas; a mat two annas; and thus I fully 
completed my works in an hour, my Bearers turned and fed 
the mill, and about four o’clock had made two skips of very 
fine grained Sugar, which upon claying appeared to be equal 
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to the best St. Kitt’s Sugar. — The experiment I have fre- 
quently tried since with success, before several gentlemen of 
this settlement, by which 1 proved how ruinous it is to the 
first manufacturer, to make the juices of his cane into jag- 
gery. — A sample of the Sugars made in the first process of 
boiling with this awkward apparatus, I will do myself the ho- 
nor to send you by the next opportunity, which I hope will 
meet the full approbation of the Sugar refiners in London. 


The sugar mills as worked in the West Indies, ought 
to be erected in this country, at convenient distances ; tliey 
will do great execution, worked by the bullocks, or buffaloes 
of these provinces ; with those mills a quantity of juices can 
be expressed, so as to clarify and boil before it acquires any 
degree of acidity. — The process of clarification should be 
commenced twenty minutes at furthest after the juices are 
expressed ; and it is known in Jamaica, as a matter of the 
greatest importance, to keep the cane liquor as sweet and as 
unaltered as possible, from the moment of its expression, till 
the process of clarification begins, and every means is used 
there for conducting it in that free and unaltered state from 
the mill to the boiling bouse; for should any old liquor lodge, 
it speedily acquires a degree of putrescence, which must iq 
course more or less infect the whole body of liquor. 

The more I see of this luxuriant soil, the more 1 am 
convinced. Honourable Sirs, that you might annually import 
fr-om Bengal, any quantity of sugars, and a proportionable 
quantity of rum, of a superior quality, without interfering in 
the smallest degree with the present cultivation, and manu- 
facturies of Bengal ; indeed, the waste land occupied by the 
tigers between this and Injellce, would produce nearly as 
much sugar as the island of Jamaica; and as to labor, thou- 
sands of laborers may be had by the day or week, month or 
year, at two annas per day, or three jupees per month, the 
highest hire given. 

The fertility of the soil of this country is such, that it 
does not require the labor of one-fourth of its inhabitants ; 
therefore, the cultiyatioa of cane will employ thousands of 
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poor people, which are to be seen in all parts of this country 
unemployed, and in real want ; and inasmuch, as the cultiva- 
tion of the sugar-cane destroyed annually in the west, thou- 
sands of men, women, and children by incessant toil, it will 
save the lives of thousands in the cast, by giving them em- 
ployment and sustenance. — The destruction by lamiiies, fre- 
quent in this country, by the failure of the light crops of 
grain, is too well known to need any argument being made of 
it on this occasion ; it need only to be urged, that sugar, and 
its slops, with little else, will support hundreds, and 1 may 
say thousands of families, as the drought of many months will 
not destroy that valuable and grateful plant. 

The following plan, I am well satisfied, if adopted here, 
would prove of the highest advantage to these provinces, and 
of the uninost public utility: — natives to be instructed in 
the ^Vest India mode of raising cane and in grinding, cliiri- 
fying, and boiling in the first process, so as to insure your 
sugars the market at home, and thereby secure and establish a 
valuable branch of trade; for which purpose, factories to be 
established in the different districts, at convenient distances 
from each other, adjoining to these buildings there siioiild be 
kept under cane 1000 biggahs, or 300 acres, this would em- 
ploy daily, either by the day, month, or year 150 or 200 of 
the poor natives called coolies, including tradesmen, at one 
a niia and half per day, or three rupees, the very highest per 
mouth ; these 300 acres of cane will make you 300 tons of 
sugar, worth in Bengal, 25l. per ton at least, say 70001. I 
mean the strong white muscovado sugar, that wdll bring 70 
shillings per cwt. in London ; the 300 tons will get you a large 
sum of money sit home, besides, a proportion of rum, which if 
made of a good quality, will always command a market in 
Bengal, and will amply, help the cultivation ; — and if double 
distilled into pine, cocoanut, or peach rum, it would answer 
very well for exportation, as well as afford you the happy 
advantage of supplying your army and navy in India. — llie 
rum at present used here, is the pernicious spirits distilled in 
cudgeree jars, from the contaminated jaggery, which is collect* 
ed from far ami near for those distilleries/’ and which pro- 
duces rum equally sour and unwholesome, as the very ingre- 
dients from whioh it is distilled. 

F 2 
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Formerly, when distillation was but little known of 
attended to in the West Indies, with respect to the cleanli* 
ness or proportioning the different ingredients set, the rum was 
of such pernicious quality, that those persons who used it even 
in the smallest quantity, were attacked with bowel complaints, 
many lost the use of their limbs, and they who drank it to any 
excess, such as the soldiers and sailors, were soon destroyed ; 
but happily, at this period, that disease is not known, parti- 
cularly in Jamaica, owing to the very great improvement 
made in the distillation of rum, throughout the Island ; bad 
rum ill India, must be equally fatal to your army and navy. 

The buildings consisting of boiling and distil houses, 
mills, coppers, stills, cisterns, gutters, and pumps with tanks, 
oxen, See, See, for each plantation of JiOO acres, wnll cost about 
:if),0()() rupees, for this sum you will have a factory equal to 
an estate in Jamaica worth 40,0001. sterling; the value of the 
slaves excepted. — 'riie detached natives would soon gain the 
knowledge of making good Sugar, and could aft'ord to sell 
tiioni to yon at those factories on very reasonable terms so 
that the sugars purchased from them might undergo any ne- 
cessary process to lit them for the Europe market. Another 
})lan might be adopted, by which the Honorable East India 
Company would avoid the expence of the cultivation of the 
ground. See, which >vould be to allow the natives a premium 
ibr the best produce of cane and Sugar, as the Agricul- 
ture Society do in England. — The Sugars to be bought up for 
your use; by agents in the different districts, and warehouses 
to be erected for the purpose of their claying or undergoing 
any other process necessary. I should be happy to be em- 
])Ioyed as a superintending sugar manufacturer, or distiller, 
or even in both capacities, and flatter myself, that as an indi- 
vidual, I have it in my power to promote the interest of the 
Honorable East India Company ; as 1 am well acquainted 
with every process belonging to the cultivation, making and 
claying muscovado Sugar as well as with that of distillation, 
and 1 would undertake to make pine, peach, and cocoanut 
rum, equal in quality, to the best Bordeaux brandy. 

It is not possible that the people here called sircars and 
banians, the greatest knaves in India, can be competent. 
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(were they even well disposed, to collect sugars of a good qua- 
lity, iiiuler the direction aiul inspection of the residents only, 
who themselves can have no knowledge of the maiinfactures 
and whose time is employed and called to many other im- 
portant concern, particularly as the native mariiifactorios are 
detached. The hushandnien of this country will not over 
plant themselves, fur the same lield produces tlu'in the 
cane, the rice, the barley, the wheat, tlie hemp, ajjd 1 may 
say the men to cultivate and protect it : — in short the ease an<l 
facility with which the husbandman carries on his cnltivation, 
though not productive, is to a reflecting mir.tl, truely pleasing, 
a pair of bullocks and one man in a day are able to turn up 
with a very simple plough, as much ground as lifteen or twen- 
ty negroes could do in the West Imlies by mumuil labour ; 
tlie whole country being either a brick mould, or inclining to 
it, and which is probably, the most productive sugar soil in 
llie universe ; consequently capable of supplying the Europe 
market annually with any quantity ade(]uate to the consump- 
tion. 


T r is a fact well ascertained in England, that the British 
West India islands have long since ceased to he competent to 
the supply of Great Britain and Ireland with sugars; and 
that the importation of an hundred thousand tons of sugar 
from Bengal, into the British ports, would not make the dif- 
ference of two shilling and six pence per hundred in the price 
of West India sugars, upon an average of any given period; 
this I know from experience, as I perfectly recollect the prices 
and demands for sugar since the year 1771. — It is likewise a 
known fact, that the whole of the West India-islamis are not 
competent to furnish Europe with sugars, adequate to the 
increasing consumption. — The constitution of the laborious 
slave, though he works day and night six months in the year 
in the manufactory, acquires new vigor and strength dnritig 
that period from the use of the sugar and its slops; and after 
crop from the disuse of it, falls off and contracts little nervous 
fevers, which are always removed if sugar can be obtained, 
for the sweetening his sage or coutrayeiva lea. 
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COMPARATIVE ESTIMATE OF A SUGAR ESTATE IN 
JAMAICA. WITH ONE IN UENUAL. 


JAMAICA. 

Paily emploY«*(l on a 1*00 liojrs- 
lieuiiN estate in Jamair.H, 
ainvis old ami Aoung, .. 200 
f'utiim: cane, " .. 1*2 

T>ing ditto, .. S 

AVain men, ,, ..8 

!Miilemen, .. ..8 

Boiling house, stuke hulezi, 

&e» •• •• aalG 

IMill house and trash ear- 
ners, ,, 9 

Bistill house, .. ..6 

Cutting ( anc top.s for fodder G 
Bunawavs, generally, .. 10 

O verseei house. .« •• 6 

Great house, (if an) ) ,, 12 

Looking after canle, ti 

Bitio hous and sheep, 6 

la the hot-house, generally, 10 
In the y HU’S, ,, *•, 0 

Nuperaiuiated, .. ..12 

Invalids, 12 

Children, from 5 to 10 years, 
carrying grass, •• •• 21 

Infants. 10-200 

N . 15.— Ttiis estate, if a water null, 
wili make ten or twelve tons pe: I 
week ; if with cattle, eight or ten 
lon.s. 

Negroes employed out of crop, viz: 
Holing ground for planting cane, 4h 
Making manure, .. .. 2/ 

Grass gin/ weeding young 

canes, children from five years 
old to ten, •• «. ..30 

The field gang, .. .. .. lul 

AVain men, 5 

Mule men. 3 

Bat catciiers, .. .. .. h 

Sick house (on an average) .. 10 
Buna ways, .. .. ..10 

Looking after runaways, .. 2 

Looking after cattle', hogs, &c. C 
In the yaws, .. .. .. G 

Superamiatedy .. .. .. tG 

Invalids. .. «. *• 10 

Manager's house, ,, ,, G 

Infants suckling on (an average) 12 
Tradesmen of liiirereui uccupa- 
tiuns, •• •• •• •• U 


Bifferently employed, .. 90 

Total strength, .. .. '.^^'0 

1 *. 

Say average value GOl. per 
head. .. .. 10,000 

Mules and Oxen. .. 3,000 

A'^niue of land under cane, 

401. per acre, .. .. f^,000 

Waite, pasturage and negro 
ground. 111. per acie, .. 1,I00 

Works complete, with cop- 

perj still, &c 10,000 

If liie plantation is t. r from 
a lace of shipping, there 
must he a half-ivay gias.s 
pen to rest and feed the 
cuttle, *• •• •• 1,000 

The value of a 200 hogs- 
heads e-tate Currency. 33,100 

( tinency 33,1001. is 
steiliug, .. .« 23,612 17 0 

This properly will le- 
quire the addition of 
lured labor occasionally, 
or a supply of new ne- 
groes, to put in the place 
of those w hod I op off, to 
make ftom 130 t > 200 
hogsheads 6cwt. each. 500 0 0 

23,142 17 0 

Allowing 200 acres to 
be under cane, and 
yielding 20.t hhds. at 
211. per hhd. in the is- 
land on Mvera.:e, 4,2 j 0 0 0 
Interest on the ca- 
pital of ). 23,042 27 
at 6 per cent to be 
deducted, •• 1,418 II S 
Commission on 
the shipment in the 
island; ditto on the 
net proceeds in 
England and in- 
surance home, to 
be ded acted, •• 480 0 0 
Utensils and 
clothing fur the ne« 
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grces is about iiOO 

auiiuai| ..500 0 0 

2,0t)S 11 8 

TliP rum p}i>inii tliP ulnit* 

|ipopie> and rXjnUfies 

ill ihe and iliiMtdoiP 

leaves lilt owiipr. I,b01 8 4 

J1KNGA1-. 

Now a 'mitiin^ tiiat !iJ0 
noros of taut land was ki^pt 
under cultivH'ion, ilie ;:riund 
vaiiied at 4 iiip'ts, ilia ut- 
most vent per bi 4 :!aii, 3 
galis to liie Hiiro, current 
ruptPH, .. .. .. 3,000 

Woi ks, roppprs ari l stills, 
nod all utensils toiakeutM50 
or 20 J tuns su^ar of, . . 30,000 


Labourer?, 2‘i0 daily, etn-^ 

ployed, calcul-itiH;: tiieialu.ur 
(if iwo in •<> ' p ecjiiai 

to one id J iiiiciKM. at 2 aiiiias 
pi^r ditni, per annooi, or 3 
lopetA jicT inonili, incladirif; 
tradf-Miien, &CC. ,, ,, 7fi09 

iMiropean 1) tiler uiid niaita* 
ger, at 50 J nipei's per iiKtiilii, G,000 
iiotses and ballocks to 
wuik the mills, .. 1,300 

Capital, C, Ks. 48,100 
This propel tv producing 150 tuns 
of (Sugar on uu average value la 
liengal. 

Aiiniial Returns, I’ounds 
Stciiing, .. .. 3,000 


Tins property has tlin advantage of the West India 
estate, luivin^ no liurricanes, loss of negroes or stock to en- 
counter, as 8 or 10 rupees, at the utinost, will replace a bul- 
lock, which costs lOl. sterling in Jamaica, Many circum- 
stances, sticli its the failure of tlie West India cro|)s, the rage 
for abolishing’ the slave trade, and the combinations conse- 
quent thereto, concurred in rc'nderiiig the first importations of 
India sugar, siicli as were sold in England the two yeais past, 
peculiarly successful; — bull am convinced, after those com- 
binations arc muled, that your India sugars, as manufactured 
at present, will be little sought after at the Europe marketa, 
being iiincli inferior to the manufacture of the >Vest Indies ; 
as the sugar from this country does not go so far in sweetning, 
as the manufacture of the West, owing to the sacchaiine par- 
ticles having been destroyed, by the acidity acquired in the 
jaggery process, as 1 have already observed ; and therefore. 
Honourable Sirs, it is necessary that the most serious precau- 
tions should be taken in making an early provision, by per- 
fecting the manufacture here, so that it may answer all the 
efl'cctual ends to the refiner and retailer in JJrituiii, and there- 
by secure its permanency. 


It is generally conceived in this country, that the West 
India colonies will be rendered adequate to the complete su|>- 
ply of all the sugar necessary for the litule of the British do- 
minions in Europe ; but iiom my own experience 1 do not 
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scruple to assert, that this opinion is founded in error ; and 
to add that the West India colonies are not, nor ever can be, 
competent to a supply equal to the protiuce of i’ormer years. 
It is no further necessary to illustrate this truth to you, Ho- 
norable Sirs, than by oi)serviug, that the gradual abolition of 
the slave trade, will produce every blessing to the slaves, the 
masters and the persons concerned, a happy system of ma- 
nagement will now be adopted, which will preserve the ne- 
groes and possession of the plantation to owners, tho’ an estate 
in Jamaica making* 200 hogsheads may owe in J'higlaml 
20,0001, sterling, which is nearly its value; and that this 
estate, by encouraging the propagation of the slaves, falls oft’ to 
100 hogsheads, which is worth either in the island or in Hngland, 
at least 2,000 guineas upon an average — it wdli clear itself in 14 
years by adding the growing interest to the principal, and 
paying off the debt by instalments, in short the planter will 
no longer find it his interest to over-plant himself. The con- 
clusion arising from these facts, is what induces me to state 
it, which is that as the quantity of Sugar in the West Indies 
is likely to diminish, and sugar in a commercial view, is in 
all respects a British staple, its failure w^onld prove of irrepa- 
rable injury to ilie nation. From Bengal alone then can it l>e 
supported, secured and supplied effectually but it is of the 
greatest importance iti the present infant state of the sugar 
trade from this country, to guard against two evils v/hich are 
to be apprehende<l, the failure of the trade generally, through 
the imperfect quality of the Sugar as iiiaiiuiactun;d by the 
natives of this country at present, and the great loss sustained 
by the ignorance of the natives in the mode of clarilicatiou 
and boiling in the first process. Their returns are very in- 
adequate indeed to the labor bestowed oii their little fields of 
cane, those who are acquainted with the management and 
yielding of cane know, that one acre of cane (equal to three 
biggahs, will yield 2,200 gallons of cane juice upon an 
average, and that 2,200 gallons of cane liquor in Bengal, 
w ill make 20 humlred of sugar, 3^ per cent better than any 
sugar made from jaggery. J'he ryot in Bengal makes his 
2,200 gallons of cane juice into twenty mauiid of jaggery; 
which he sells for two rupees the iiKiun<l the highest prici?, 
so that the ryot’s returns are forty rupees on his tlireq biggahs 
of canes; out of this forty rupees, he pays for expressing 
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the juice, wliich is done by manual labour, or by awkward 
mills, as also his rent. 

I LEFT England with Lieutenant Paterson, with whom 
I entered into engagements in London, to superintend ihs 
sugar maim factories in Bengal ; but Mr. Paterson thought it 
expedient to reject my services on his arrival in this country, 

I NOW beg leave, Honourable Sirs, to offer you my 
services, in any manner your wisdom may think proper to 
direct my experience in your sugar trade in this country. 

I have the Honour to be. 

Honourable Sirs, 

Your devoted and 

Obedient humble Servant, 

W. riTZMAURICBj 

Calcutta, January 29, 1793, 
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CHAPTER I. 

THE GHATN-PROBUCING SOILS OP INDIA. UNDER ASSESSMENT, 
—RICH SOILS, TEA, SUGAR, COFFEE, TOBACCO, AND COTTON 
SOILS — BOILS FERTILE WITH AND WITHOUT MANURE. — 
PECULIAR OR SPICE SOILS— LAKE OR SUB-AQUEOUS BOILS. 
—STERILIZED OR kuller AND rJiae soils CAPABLE OF RE- 
CLAMATION — BARREN SOILS. 

1 . JFhat is Agriculture ? 

Agriculture is tlie liusbaDd man’s occnipaiion, and llie 
art of cultivating the soil to the best advantage, so as to 
enable it to produce the finest and largest crops, of every 
description, at the lowest cost, and without exhausting 
and impoverishing the land. 

2. How is it practised in Hindoostan or India ? 

In the most primitive and least remunerative form, 
the ignorance and superstition of the people causing 
many of them to look upon a bountiful harvest as the fore- 
runner of approaching calamity, or death, only to be avert- 
cd by giving away all grain and produce above the ordi- 
nary maximum. Hence any improvement in agriculture 
is carefully eschewed, and the people remain in a state of 
abject ignorance and squalid poverty. 

3. Is this poverty of the Agricultural classes of modern 
or ancient date ? 

If the Gentoo Laws, and Brahminical writings, looked 
upon as scriptures, are to be belieTed, the poverty of the 
ryot or cultivator dates from tlie earliest periods of Brab- 
ininical ascendency j for we are told in Ibe laws t)i Mee^noo^ 
which were first translated into English by Mr* Ilalbed in 
1776, that upwards of four thousand years ago, the ruling 
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sovereign ** Neii;num/’ died and was succeeded by his son 
“ Beiu” whom the Brahmins slew, for despising caste pre- 
judices, and put his eon “ Perihoo,” on the throne. This 
King asked the Brahmins,— Why are the r^ofs of iIjo 
kingdom in poverty?** and they replied, — On account of 
the sins of ^our father, and for which reason also, the fruits 
of the earth are produced in less plenty, and the 7 ^t/ois also 
are stricken with poverty.’* 

4. Who was Meen-noo ? 

Ho was a Brahnint and as this race is said to he 
descended from the Patriarch Abraham, by his second 
wife Keturah. the ancient laws of Canaan may have been 
introduced into India by him. The name Meen^noo means 
Fish God. and is the Sanscrit for the Prophet Noah. The 
first chapter of these Laws of Meeti'two is devoted to 
tiie subject of lending and horiroioing money at compound 
interest. The ryot or cultivator generally Wlonged to the 
Sooder caste, and was accommodated with money on tlio 
following terms viz : If a loan be granted to a man of 

the Sooder caste, in that case, when the Brahmin pays 
interest one rupee, the Sooder shall pay two rupees eight 
annas ; in tfie place of one rupee two annas, he shall give 
two rupees thirteeumiiuas ; and instead of two rupees, he 
shall be charged five,’* 

The poverty of the ryot is thus fully accounted for. 

5. JToia i% the condition of the modern Buot to he ameli^ 

orated and his ignorance cmd 'poverty removed ? 

By giving him instruction in Agriculture, and placing 
it in his power to borrow money at a reasonable i ate of 
interest, say twelve per cent simple interest instead of 
87^ per cent, the present rate. 

(>. Who is to provide this money ? 

Ill times of scarcity the beneQcent Government of 
India lends money to its ryots free of cost. But if any 
particular description of crop is desired to be grown, the 
inerchaut or purchaser advances the funds. Thus if India 
is expected to supply England with cotton, the wealthy 
cotton mill owners, and members of the cotton trade. 



should provide the money and introduce improvemenbe 
and manures, so as to preserve the soil from injury and 
exYiauHtioii. The European capitalists might deposit tlieir 
cash in the Government Treasury, leaving it to the Col- 
lector to make advances on a modification of ih# tuccavee 
system already in force. The capitalist would receive five 
per cent for his money trom the Government as- landlord, 
the ryot would borrow at twelve, and a sufUcient margin 
would be left to cover expenses and yield a profit- — Tlie 
crop would belong to the ryot who would sell it to the 
best advantage on the spot. 

7. How many hinds of soil are there in India T 

Oiliciully five, three of which are represented by their 
quality or the numbers,.!, 2 and 3, barren and waste. 
But, properly speakingf India possesses a greater variety 
of soils, than any country but China, for it has Toa, Cot- 
ton, Sugar, Spice and Tobacco soils in addition to the soils 
met with in Europe. 

8. • Describe the soils indicated by comparison of numbers^ 

giving their common European names? 

Wheat, Indian Corn, and other grain producing lands, 
named after such crops, come under the first, as also does 
Sugarcane land. Light soils, such as produce inferior 
grain, and pulse crops under the second, and sandy soils 
under the third. There are also very rich soils, fertile 
soils which have become sterile, and absolutely barren 
soils. 

9. fVhat is a rich soil ? 

A rich soil generally contains five per cent, or one 
twentieth of its weight of Organic matters, in combination 
with clay, sand, iron, lime, magnesia and certain other 
fertilizing substances. 

10. What is meant by organic matter and how is it dis* 

tinguished from the inorganic or opposite part ? 

All substances, when set on fire burn, that portion 
which burns away in the fire is called the organic part, 
whilst that which the fire caunot consume, is known as 
the inorganic or mineral part. 
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1 1, DoplanU draw much of their organic food from the soil I 

Ye (*9 Ihe healthy growth of tlie plant renders this 
process necessary, and tlie quantity drawn off from the soil 
is alwajsi^onsiderable, and it varies with the kind of plant, 
the description of soil, and with season and climate. 

12, M*om whence do plants derive their inorganic or mineral 
part f 

Exclusively from the soil, and the animal from the 
plant, whilst the soil derives it from the rocks from which 
it has been formed* 

13, In what proportions d^es this mineral matter generallg 
appear in plants ? 

The dried Tobacco leaf contains t\venty*five per cent, 
or one quarter of its weight of mineral matter, which will 
remain after the leaves are burned to ash ; other plants 
contain less, but iive per cent of ash is about the average 
left by dried plants; whilst dry wood will seldom leave 
more than half a pound of ash, for every hundred pounds 
burned away. 

14, In Jlindoostan, where are the richest soils to be met with ? 

The richest exist in the wooded portion of the Hima^ 
layas; that near Simla has produced immense Potato crops 
for the past quarter of a century without being manured. 
The Dlioou or piedmont of these mountains has a soil 
nearly as rich, and the black cotton soils of the Deccan 
are the next in a peculiar description of richness. 

15, T^hat do you mean by a pecutiar description af richness? 
I mean that it :s rich in fertilizing mineral matter but 

poor ill organic or vegetable matter and that if not pro- 
perly manured, it will year by year, produce less cotton, 
and ventuallv cease to do so altogether. By analysis it is 
found to contain in one hundred parts of soil — silex 48*2, 
Alumina 20‘3, Carbonate of Lime 16, Carbonate of Magnesia 
10 2, Oxide of Iron 1, Water and Extractive or Organic 
matter 4 3. It is therefore rich in Carbonates, which sup^ 
ply Carbonic acid gas to the roots and rootlets of growing 
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plants, but poor in ir.on, which renders these Carbonates more 
freely soluble in water. The poorness of this soil in vege-* 
table matter is also remarkable. But as both these sub>* 
stances can be replaced in the soil by proper manuring, the 
Cotton lands of India may be safely considefed as iii« 
exhaustible. 

10. Can you give an example of a peculiarly ricJi European 
Soil/* 


Yes. — The soil of the Flower Farms of Orasse in the 
lovely Cannes valley is, probably, one of the richest, as the 
subjoined analysis will show : — 


COMPONEITTS. 

Cannes 

Valley 

Soil. 

Deccan 

Cotton 

Soil. 

Silica and Sand 



482-0 

Alumina 


30-70 

2030 

Stlicaie of Alumina 


mmi 

• • ft 

Silicate of Maguosia 




Organic Matters 


22-30 

*43 0 

Carbonate of Magnesia 



102 0 

Carbonate of Lime 


6-80 

160 0 

Sulphate of Lime 


6-80 


Phosphate of Lime & Magnesia 



... 

PotoBh Sail; 

• • • 

4.80 

. • • 

Soda Salts 


6-70 

... 

Carbonate of Iron 



100 

Carboi»ate of Copper 

• s • 

1-70 

■ • • 

Manganese and Iodine 

• V f 

■ ■ ... 

» ■ • 

Loss during Analysis 

t * * 

1660 

... 

Totals, 

• • • 

1000-00 

10000 


* Including water — of wliich the other has none. 


Ifl^idies and geutlemen who have have a passion for 
flowers, would imitate the above soil, which can be very 
easily done, they would find it in their power to grow the 
most delicate and loveliest flowers to perfection, which can 
never be attained under the present system. 
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Ekcipb. 

To the slated quantity of clean sand, and alumina or 
potter’s clay {chicknee miUee)^ add the oilier couipouents, 
and an artificial flower soil, ^ill be the result, with 

which fill tlie flower pots. 

From a study of the above analysis the practical farmer 
will not fail to observe that leaving out the sand and clay, all 
the other components are fertilizers, which if added to 
Cotton Manure, and so applied to the land would make the 
Deccan (and similar) Cotton soil most productive. 

17. What is a Fertile Soil ? 

In the Plains of India all first class (No. 1.) soils wliich 
conlinuously grow fair crops, without manure, are naturally 
fertile soils ; second and third class soils are those which 
must be manured to remain fertile, and their productive* 
ness will depend on the portion of Mineral fertilizers 
present in each description of soil. 

An inspection of the subjoined table will show, that ns 
the fertility of a soil depends on somelhing else besides mud^ 
it would be desirable to know, by analysis, what a soil con** 
tains, before granting a long or 30 years' Lease, 

For example, a first class Indian soiU (under correspond- 
ing rent) from constant cropping, witliout manure, has be- 
come impoverished, and tlie holder, on the fact of harvesting 
low crops for several years, wants to retain the laud for 
another 30 years if his petition for a lower assess- 
ment is granted. If he gets it, all he has to do, is to 
manure (he land, and the State suflers accordingly. But if 
there was an Analysis, to refer to, the Settlement Officer 
would say. — “ The Government iiisists on high cultiva- 
tion (which includes proper manuring), and higher rent.” 
**If you decline, the laud shall be placed under Khcm 
management, be made to yield the higher rent^ and tlieii 
be leased to the highest bidder, who will be under 6tipu% 
lation to keep the land in proper condition.” 

Lands fertile with manurei and which may be decried, as 
unproductive from other causes, if first put in order by 
suitable manuring, and then placed under Kham manage* 
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ment, could twelve montlss after be leased at full ralew. 
In fact in a count ry so rich in manures, and so well provided 
with Canal irrigation low cultivation should ueTer be per# 
ijiitted. 

Composition of Soils of diffeuent deobees of Feiitilitt, 


Components. 

Fertile williout 
Multure. 

Fertile with 
Manure. 

Barren. 

Organic matter 

9700 

50-00 

40 00 

Silica (in the sand and clay), 

64800 

833 00 

77800 

Alumina (in the clay) 

57 00 

5100 

9100 

Lime 

5900 

1800 

4-00 

Magnesia 

850 

8 00 

100 

Oxides of Iron 

6100 

30 00 

8100 

Oxides of Manganese 

100 

3-00 

0 50 

Potash 

200 

trace. 

trace. 

Soda ) chiefly as common 

r 4 00 

tiace. 

trace. 

Chlorine ) Salt ... 

1 200 


... 

Sulphuric acid 

2 00 

0 75 

trace. 

Phosphoric acid .. 

Carbonic acid combined with 

4-50 

1-75 

trace. 

the Lime and Magnesia ... 

40 00 

4-50 

trace, 

Loss 

t . . . _ _ 

1400 

i .. . 

450 

Total 

1000 00 

1000 00 

100000 


'^The soil of which the composition is given in the 
first column, had produced crops for 60 years without 
manure, and still contained a sensible quamiiij of all the 
substances required bt/ plants, Tliat of the second column 
produced good crops when regularly manured, it was in 
want of three or four substances onlj/, which were given to 
it by the manure. The third was hopelessly larren^^it 
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was in want of many substances loJiich ordinary manuring 
could not supply in sufficient (Professoe John-* 

BTOV.) 

18. What do all soils principally consist of? 

They principally consist of sand, clay and lime, and are 
pcientifically divided into Bandy Boiis, stiff clay soil, and 
calcareous soils. 

19. Jlovo would you distinguish these soils from one another ? 

If the soil contained much limoi it- would be a calca- 
reous soil, like that of the Deccan. If more clay lhau 
Baud, a more or less Btiff clay soil, but if the sand prepon- 
derated, 1 would call it a sandy soil. 

20. ** But if the soil contained two or more of them in large 
proportions how would you name it /** 

mixture of sand and clay with a little lime, I would 
call a loam; if much lime was present, 1 would call it a 
calcareous loam ; and if it were a clay with much lime, I 
would call it a calcareous clay.** — (J ohnston.) 

21. What is a Sugar-cane soil ? 

The black cotton soil of the Deccan, and similar calca- 
reous Boils, wherever existing, may on being properly 
manured, be exalted to Ibe position of natural Bugnr-cane 
Boil, which is a brick loam (as in Jamaica, and the West 
Indies^ extremely rich in lime and vegetable or organic 
matter, and contains very little salt, the preseuce of which 
is as injurious to sugar-canoy as it is to the sugar beet of 
Europe. 

22. In selecting land for sugar-cane, how is the planter to 
determine its guality^ or tiinesstfor growing sugar-cane 
projildbly ? 

If he lias no analysis 1o guide him, by testing a small 
portion of the soil, and subsoil, with diluted Bulphuric or 
muriatic acid, or with strong vinegar. If the sample under 
trial effervesces, it will bear good sugar crops, but other* 
wise the ordinary low produce can only be expected. 
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23, If the description of land on tvhich sugar-cane is now 
generally grown ly the Zemindar and JRyoti was manured, 
would it yield letter crops It 

Most decidedly. Tlie proper manure for Bugar cane ia 
very clieap, and if applied to aucli laud, in aumcieufc quan* 
lity, would make it produce an abundance of canea, rich in 
aaecliariiie juice, from the plant canes, and the ratioon crop 
would bo ricli iri proportion. ]n Jamaica, in very line 
seasoiia Ions (about G7| maunds,) of sugar per aero luive 
been obtained. 

In India, such a return lias never boon lieard of, bub with 
plant canes suitably manured, and irrigated, there is 
nothing to pi event the Zotrindar from attaining similar 
results. 

24i, What is a Ten soil t 

In India tea soils exist at elevations of from 1 ,000 to 
0,000 feet above the level of the sea, and they are remark- 
able for containing miicli iron and very little lime, with 
])otash in larger, and soda in Himiller quantity. 'J^ho pre- 
sence of manganese is one of the peculiarities of tliese 
soils. 

25. Jf the Tea ^soil is f omul to he inferior, is it possible to 
exalt or improve its quality^ and how t 

Xes* In the Himalayas, decomposing rocks are const am ly 
met with which contain much iron, as also manganese 
and tlieir application to the soil would ]n*rmiinently im- 
prove it. The black 31ticlc h'ole of the hills, us also th (3 
blue, contain both tliese substances. 

26. 71 hat is the dijfere.nce between a Tea soil ami a Cofee 
soil t 

A coflbe soil contains Very little iron, and no manganese. 
It is rich in limes, magnesia and potash, and quite deficient 
in soda. 

The subjoined analysis will show tlie reader that, the 
mineral matters present in toa, coftco and cocoa, must have 
been present iu tlie soil in considerable quantity, to be 
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found in different parts of the plant. It is more than pro« 
bable that the inferior quality of certain Tndian teas and 
coffee berries, is owing to the deficiency of certain impor- 
tant mineral matters in the soil, which if ascertained, and 
added to the proper description of manure, would supply 
the component needed, and so improve the quality of the 
leaf and berry. 


CbnsiiluenU of the Ashes of 


Components. 

es 

a> 

H 

•s 

sl 5 

•S S 2 

o 

j= ro 

»— 1 w 

O 

8§ 

o 

O 

'o ^ 

5^ = 

o . c 
o eS-3 

Pl-3 W 

' 

Cacao Beans, Guny 
nquil Cacao. 
(Zedeler. 

Potash 

# • • 

47-4r) 

51-45 

3714 

Lime 

• • • 

124. 

3 58 

•2-88 

Magnesia ... ••• 



8-07 

15-97 

Peroxide of Iron 

# • « 

8-29 

0 25 

010 

Phosphoric Acid 

• • • 

9 88 

10 02 

3965 

Sul pli uric Acid 

• •• 

8 72 

4 01 1 

153 

Silicic Acid ... 

• •• 

2 31 

0-73 

017 

Carbonic Acid 

• • • 

1009 

20 50 

Nil 

Oxide of Manganese 

• •• 

0 71 

Nil 

Nil 

Cliloride of Sodium 

m • f 

3-62 

1-98 

106 

Soda ... ... ••• 

• •• 

5 03 

Nil 

Nil 

Charcoal and Sand ... 


109 

0*49 

Nil 

Total ... 

• • • 

100-27 

100 08 

9910 


Pew people think when ©njoying a refreshing cup of 
tea, coffee, or chocolate, that they are actually re-building 
their bodies out of the restorative materials furnished by 
the soil, and that variations of quality depend not on the 
manufacturer! but upon the soil* Yet with these facts 
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before us« little attention is paid to the constituents of the 
soil> and less to the components of thp manure used. 

27. What is a Tobacco soil? 

All soils which are extremely rich in iron, lime and 
organic matters, and are of a red, redish brown, or liver 
colour, may be called natural tobacco soils. They will also 
grow superior opium crops. But without proper manur- 
ing, the best soil will not produce superior tobacco, 
because tbe soil cannot supply the large proportion of 
ammonia needed by this plant. The ammonia derived from 
porcine manure, will give the finest variety of tobacco a 
disagreeable taint. 

28. May not ordinary fertile soils be made to produce good 

Tobacco ? 

Yes. There is not a garden in India, in which 8upe<« 
rior Latakia, and Havannah tobacco, could not be annually 
produced by proper culture. It is just as easy to grow 
good cabbages, as well as tobacco, and a mnllee once pro- 
perly instructed, would effect a very considerable saving in 
a smoker’s tobacco bill. 

Tbe subject is fully discussed in tbe next'chapter- 
29* What are Spice soils ? 

Tlie Cinnamon soil of Ceylon, is probably the most 
peculiar of spice soils, the next in value is the cardamom 
soil of Giizerat. An analysis of this soil would be of great 
value, as it would enable the practical agriculturist to enter 
on this highly profitable cultivation. Similar information on 
the blade pepper soils would be a desideratum. 

90, What do the Natives of India call a Sarrm soil^ 

and can such Land be turned to any use I 

The barren soils of India are generally called Oosur^ 
and being very often hard indurated clay soil, neither weed 
nor plant will grow on them. Such lands are by no means 
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without tlieir value, inasmucli as a largo tank if excavated 
ill Oosur soil woiiM hold water most admirably, an<l by 
supplying tho means of irrigation, would greatly inereaso 
the value of the arable land, whicli begins where tho Oosur 
ends. 

31 What is a Slcrelized soil? 

In various parts of Upper India the surface soil is 
productive, whilst the subsoil contains large (]uan lilies of 
saline matters. AVhon such lands are highly irrigated 
these sterelizing matters are drawn to ilio surfaco by 
capillary attraction and appear as an efflorescence. 

The sterelizing salt is called JRliaG in tlie North 
Western Provinces, and Kullur in the Punjab. 

I am indebted to a medical friend for the subjoined 
interesting information on the subject, and T believe it will 
be found to agree with the Punjaub Offlcial Report on HJiac 
and Mnllur lands : — 

“ Here are some of the Analyses (London) of llhae 
soils, in connection with one of the Canals.’^ 

TABLE NO. 1. 


Bhae S.oil 


Sand and undecoinposed Silicates 

Silica combined 

Soluble matters dissolved bv Acids 
ANTater 


Total 






No. 9. 


5700 

5793 

... 

13'60 

1072 


2386 

2040 


5 54 

5-50 


100 00 

10000 
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TABLE NO. 2, 

Saline mattcn dissolved {from No. 9) hy Wafer. 


CojrPOlTENTS. 

QTJAIXTITT. 

Common Salt 

36 228 

Sulphate of Soda 

81642 

Carbonaio of Soda 

28-674 

Peroxide of Iron and Alumina 

0 092 

Lime 

Trace. 

Nitric Acid 

00000 

Magnesia 

00000 

Organic Matter 

003C4 

Total, ... 

100 000 


'' A rliac soil is of course impregnated to a consider- 
able depth. The analyses I made wereoftlie efflorescences. 
These contained principally, and in nearly similar propor- 
tions, the highly soluble salts of the stream waters of the 
district (Peshawur), being, principally, chloride of sodium, 
sulphate and carbonate of soda and some sulphate of mag« 
nesia, traces of organic matter, and in some places (as 
graveyards, old sites of villages) of nitrates.*’ 

‘‘ Here is another table showing the law of impregna^ 
lion, according to depth. 
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TABLE NO. 3. 

Solid Saline Residue in 1,000 parts. 



Dried at 

Neab 'thh! caital. 

230q 


I'arh. 

Surface 

2-796 

2.>feet deep 

1-638 

4*feet deep ... ... 

0-720 

G'feet deep 

1165 ^ 


Iguited 


2403 

lo35 

0-605 

0984 


TABLE NO. 4 

At 5,000 Yards from tlie Caunl, 
Solid saline Residue in lOQO parts. 



Dried at 


Depth. 

230 « 

Ignited. 


Farh. 


Surface ... 

31-280 

30873 

2 -feet depth 

3-784 

3611 

4-feet depth 

6179 

4-919 

6*feet depth 

7 045 

6 934 


“ So you see the singular lavr, that the saline impregna* 
tion is a maximum at the surface, passes through a mini- 
mum at a short distance below the surface, and again rises 
further down ; as far as 1 remember the subsoil water in 
tliese cases was only about 6 feet below the surface*” 

A reference to table No. 2, will show that, rJute consists 
of three saliue sabstaaces, of which two are fertilizers, and 
one a sterelizer. If there is more than two per cent, of 
commoa salt!; ia any soil uo grain crops will grow on it. 
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To tJie Pmetloal A^ricuHuriafc, flie r/iaff ftoil would yield 
a large supply of BJiIiue manure, for if the common salt be 
separated by cry s till iiza( ion, the sulphate and corbonate 
of soda would become available for use- The Tables 3, 
and 4i show that the rliae is at its miiiimiim between two 
and four feet of depth, and it thus becomes quit© feasible 
to reclaim all lauds so sterilized, making the sale of the salts 
pay towards the exponces of reclamation. The presence of 
lime ill the soil would interfere with tho passage of com** 
inon salt to the surface, and as long ns this slerelizer was 
kept out, full crops of turnips, rape and oil seeds might be 
grown on the land, till it was sufficiently sweetened to grow 
oats, and subsequently wheat, and other grain crops. One 
liundred maunds of slaked lime, or chunam, would be re- 
quired for each acre of sterilized land. Lime and clay enter 
into combination, and in a few years llio lower subsoil 
would set, and so render it almost impossible for the salt to 
pass through. I scarcely feel myself at liberty to enter 
further into the subject of reclaiming such lands, on account 
of its being a departmental question. But it is quite clear 
that tho more a porous soil is washed, without being limed, 
the better is it prepared for re- impregnation with saline 
matters, derived from the deep subsoil, in contact with 
water. If however the laud be limed before being inundat 
ted, ©very particle of lime dissolved (that is, one grain for 
every six hundred grains of Water,) will act, in sinking 
downwards, upon the corresponding quantity of alumina, 
and muriate and siilphato of soda, formiiig respectively 
muriate and sulpliale of lime and a calcareous clay, lienee 
it follows that, by using lime, a perfect, barrier may bo 
made, which wull allow the surface water to pass ihrougli 
the soil, leaving its lime behind, wliilst the lime, in its turn 
will attack the salt, as soon as it begins to rise, and slay its 
progress upwards. 

32. Wh it are hike, or sul^aqiieous soils ? 

The beds of Indian lakes, and jlieels, poseess soils remarlct 
able for tlieir ricliness in fertilizing mattcF’s ; so much so, 
that fields and lands in tlieir vicinity, are often manured by 
the application of such soil. The richness is caused by ibis 
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Boil beiiig the grave of counileeft millions of infusoria, and 
tlie final resting place of the vast hordes of organic life 
whose world is water. 

Tlie ainqltara or water nut, (irapa hispinosa, Box,) grows 
to perfection wheti once planted in such sub-aqueous soils. 
This nut, like the potato, is an annua), but unlike it sows 
and extends itself without human inlerference. 

The lake of Cashineer, 5,000 feet above the level of Iho 
sea, supplies a crop of water nuts, sufficient to feed 30,000 
people for five months, andjiolds a revenue of over £10,000 
a year. 

The fresh whaler lakes of Great Brifain, and Australia, 
might he made to produce an inexhaustible supply of very 
palatable, nourishing food, if this nut was introduced. 

The fresh or green nuts, are very wholesome and nice to 
oat. When ripe and boiled» they afford vegetable food, 
more nourishing tlian potatoes, and when sun dried, and 
ground, they produce a flour w'hich will make bread, por- 
ridge, cakes and confectionary. 

In concluding this chapter, I would respectfully wish to 
point out, that the great fresh water lakes, recently dis« 
covered by Grant, Speke and Livingstone in Africa, if oven 
sparingly sown with lli^ sinphara, of India and Cashrneer, 
would in time, and for ages to come, feed a vast ])opulation, 
whilst, by its means, the want of food so much feltin Africa 
would be speedily supplied at an insignificant outlay. 

The production of cheap cotton depends on cheap food, 
and what can he cheaper than a nut, which grows luxu^ 
riantly on iho surface of water, and which, when dried, will 
keep good for years. 

If this singular nut is found to grow in America, its 
lakes will supply first class food for feeding stock, at iho 
lowest possible cost, wliiist its introduction into Australia 
will make the surface of lake Alexandrina, a source of 
considerable weallli to the Government of that colony. 
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CHAPTER IL 

MANURES. 

This subject of manuring lan^l is one of vast impoN 
tance to the Agriculturist. Tlie labors and scientific 
researches of Professors Liebig, Johuslion and Steplions, 
have definitely established the fiicr. that, in order to secure 
tlio permanent productiveness of land, more plant food 
must be put into tlio soil than is annually taken out of it 
by tl»e crops raised and harvested thereon. 

The agricultural populalion of the Himalayas Iiave 
received this important truth from their ancestors, and 
luive, for ages, cultivated their terraced plots and fields 
without suffering any loss from failure or diminution of 
crops. 

The Faharee zemindar feeds his cattle on highly 
nourisliing leaves gathered from (ho trees of the forest, 
and, as his cattle and sheep graze at their pleasure on 
the rich and juicy grasses of tlie Hills, an ample supply of 
farmyard manure is always at his disposal, and ho greatly 
increases this supply by the leaf bedding he provides for 
his cattle, who, by trampling it under foot, mix it up with 
the solid and liquid manure produced by them. But this 
is not all : the Paharoe, as a rule, only gathers or harvests 
the ears of corn, leaving the straw of his rice, wheat and 
barley in the field ; and when it is quite |ripe and dry, he 
sets the standing straw on fire and so restores to the soil 
nearly the whole of the miueral matter withdrawn there» 
from by the growing crop. The only portion of mineral 
matter permanently removed from the soil, varies from 
two to five per cent, being the proportions present in the 
grain of wheat and the husk of rice. But as he has put 
far more mineral matter into the land than he takes 
out of it, the same field has for centuries yielded him a 
never failing harvest. Thus the Paharee, without being 
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aware ot ilie fact, deii30ii8irate», by his pmclice, the 
BOUiidnesa of the views put forth by the great ProiesHors 
of Europe, who have raised Agriculture to the position 
of a science. 


The zemindars and ryots of the plains would have 
followed iti the footsteps of the hilinian or highlander, if he 
had the power to do so ; but as he is obliged from necessity 
to use Ins farmyard manure as fuel, and to feed his cattle 
on straw and Indian^corn stalk, he has only an ash heap to 
supply him with mnuuro. During the rains he cannot dry 
his cowduug cakes, and his farm-yard manure, exposed to 
the weather, is partly washed away and part is absorbed by 
the soil under the dunghill, and that which remaiiis is of 
little value, as the important parts, being soluble, have been 
allowed to run to waste. The poverty of tlie ryot puts it 
out of his power to make a shed for Ills farm-yard manure, 
and he suffers accordingly. The lilth aceumulaied in the 
village destroys his health, whilst the want of it renders 
his fields loss productive ; but these things would cease if 
the Tuccavee advance system was extended to the ex- 
cavation of manure pits, outside the village, into which 
every thing should be thrown, daily trodden down, and 
strewn over with dry earth, the contents of the pit being 
protected from the rains by a thatch or cliupper* The 
value of farm-yard manure made in open and covered 
pits will be better understood when it is known tliat Lord 
Kiniiaird of “ Inchture,** caused two parts of the same field 
to be dressed with equal parts of farm-yard manure, made 
respectively in covered and uncovered pits. 

The produce of the land so manured was as follows, viz. 


PrOilace. 

Potatoes 

Wheat 

Straw 


Covered . 

Ilf tons 
54i, bushels 
215 stones 


Uncovered. 

7i tons 
42 bushels 
156 stones 


Difroreiicu. 

4f tons 
12 bushels 
59 stones 


These facts speak for themselves, and show that health 
and money follow in the wake of good husbandry ; for 
the manure being accumulated under cover, the genera* 
tiou and diffusion of noxious gases by solar action or 
decomposiiiou is prevented, and the health of the com- 
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miinil'j secured, whilst evaporation being reduced to a 
iniiiimurn, valuable components remain fixed in the ripen^ 
ing irmnure. A covered village manure pit is therefore 
as miicli a necessity to a village, as a burying or burning 
ground for the dead. 

A manure pit may be of any size, but it is better to 
have several moderate sized pits in preference to a large 
one, as the expense is greatly increased, without an ado- 
qiiate return being secured. A pit forty or fifty feet long, 
ten wideband eight deep, may be made fora very moderate 
sum. The actual excavation need not exceed four feet, 
for by making use of a Fise frame, a beaten clay wall may- 
be constructed all round the pit, with the earth, as dug 
outA,thus giving four feet of solid wall, and four feet 
of excavation. 

It would be advisable to have a large sized gitmla or 
half a cask sunk in the middle of the pit, with tile-covered 
cross drains leading to it, so that all liquid matters might 
run into the cask, or and be daily bailed out and 
sprinkled over the drying manure. The urino of the 
cow and horse should also be used in this manner, and 
will add to the ricliiiess of the manure. 

Tlie bed of the manure pit should be levelled and well 
beaten down, and if JeunJeur, or road metal be available, 
a very good floor would be secured, if a little dry lime 
was strewn over the surface before it was wetted and 
beaten down. The roof or thatch thrown over the pit 
should be open at both ends, and be raised at least 
eighteen inches above the Fisa walls on blocks of Fise 
work made at intervals of three feet, so that free circulation 
of air may lake place. 

A Fise frame is simply a large brick mould which 
takes to pieces, on pulling out four pegs which keep it 
together. The handiest size is six feet by eighteen inches, 
by nine inches internal measurement. The planks used 
should not be less than 2^ inches in thickness, though three 
inches is to bo preferred, as such planks do not give or bend 
when the beating down commences. 
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Four mallets— round at one end, and two incljes 
square at the other— will Iiave to be provided. These 
mallets should be between ten and twelve inches in length, 
and not more than four inches in diameter at the round end. 
The squared end is for driving the clay into the corners or 
angles of the frame. 

To use this frame, set it up wherever a wall has to be 
built, and fill it with fresh dug clay to the depth of four 
inches, and beat it down with the mallets, (a little water 
may be sprinkled over the clay if it is dry,) and as soon as 
the mass is homogeneous, add more clay and so repent the 
operation till the mould is filled. Next drive out the four 
pegs, and take the frame to pieces, and set it up again 
and make a second piece of JPise wall, which, on the end 
piece of plank being taken out, will be three inches distant 
from the first block. This space is to be filled up with made 
clay, put in by the hand, and rammed down with a stout 
bamboo, or bit of a pole. When this operation is over 
we obtain a piece of JPise work, 13J feet in length, and 
so on for any length. second course is to be laid over 
the first, and the work continued till the desired height 
is obtained. Tbo value of JPise work in addition 
to rapidity of construction, is its extreme cheapness, strength 
and finish, for in spite of the coolies employed* who know 
nothing of building, the walls will always be perpendicu** 
lar, parallel to each other, and of one uniform thickness. 

In the Simla Hills, the Bana*s Falace aud Town of 
Dhamee is so built. 

The manure pit being finished, all the farm**yard ma- 
nure and litter* should be daily thrown therein, and be 
trodden down either by men or cattle, and this process 
repeated till the pit is full* 

The value^of farm-yard manure, depends on the richness 
of its components in fertilising matters, and it should be 
remembered as a rule, that the droppings of dogs, pigeons, 
and poultry of every descriptiou is infinitely richer in 
iron and the food phosphates, than the dung of the grass 
fed village cow, bullock and buffalo ; therefore, bone dust, 
and any of the above, if added to poor manure* will improve 
its quality. 
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The droppings of sheep, goals, and cninels should be 
\ept in a separate pit ; but all equine manure, and stable 
Jitter should be stored in the main pit. 

All dead animals should be carefully buried, and if 
quick or slaked lime be obtainable, it should be strewn over 
the carcase, to which it will adliero if the dead aniinars 
hide, or flesh if the hide has been removed, is slightly wet** 
ted with water. The carcase should then be covered over, 
and protected from the attacks of wild beasts. Tho pit 
when opened will be found to contain a skeleton and earth 
and mould, very rich in animal or flesh manure. 

Tills should be taken out, and added to the sheep 
manure pit. 

The bones of the skeleton should be broken into small 
bits, oneincli, or one and a half inch pieces, and these should 
be made into manure as follows, viz. : 

Bone Manure* 

Fill a one dozen case, with broken bones, and toss them 
into a small pit, and add half that quantity of sand or soil, 
and so proceed till all the bones are used up. 

Then moisten the mixture of bones and soil, with cold 
water, and turn it all over, twice or thrice, and cover the 
pit or hole with a mat, or straw, “jhamp.** In a short 
lime the bones will ferment, and heat, and gradually crumble 
down iuto a fine powder, which must be stored for future 
use. 

Bones consist ot gelatine or glue and boiie-eartb, and 
this latter is a compound of phosphoric acid and lime. 
According to Professor Johnston, “ 100 lbs ofboneaearth 
as it is obtained by burning bones, contains 40 to 45 lbs 
of phosphoric acid.’* This acid is artificially obtained by 
burning phosphorus in the air, and lbs of it, are pro* 
duced from every 100 lbs of phosphorus so burned. 

Phosphoric acid enters into combination with Soda, 
Potash, LimO) Magnesia and Iron, and forms their phos- 
phates. 

They are all present in our grain crops (rice excepted)* 
in sugarcane, and grape juice, in clover, lucerne, and 
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rich grasses, as also in milk of every description, and, finally, 
in the blood and flesh of man, bird, beast, and fisli, The 
value of a grain or cereal depends on its richness in these 
food phosphates, and the soil which contains them in 
abundance, produces the best of grain, grassi milk, cheese, 
and meat ; and hence it follows that poor and exliausted 
soils cause the degeneration of bone and muscle in both 
man and beast. Compare the hill man with the man of the 
plains, tho hill pony with the tattoo^ the wheat of the hills 
with that of the plains : in each case, the inferiority is owing 
to a deficiency in tho food phosphates ; and to make this 
good, suitable manures must be used. Of these, bone dust 
is one, and unburned hmJcur Imestone, “ kunluir *’ marl, 
and the soft shelly limestone, of the great Nujjufgiirh jheel 
near Delhi, are the others. All these limestones contain 
magnesia, and pliosphate of lime, and by being reduced 
to dust or powder they are at once available for use as 
manures. 

Those Icnnhur limestones when calcined and slaked, 
yield tho carbonate of lime, or ckmam of tho bazar, which 
is also a valuable manure for sour and sterelized lands ; 
such as the rhae and kullur lands of the Northern and 
other Boobs, 

To make Cold Carbonate of Lime Manure- 

Dig the kunkur.^' and reduce it to powder or dust, 
and store it for use. This substance plays a most impor- 
tant part in the preparation of composts. 

Leaf Manure. 

In the Himalayas, during the months of April and 
May, tho forest lands are covered with fallen leaves. If 
these leaves be collected, and watered with a weak solution 
of saltpetre water, they will soon turn into leaf mould ; 
and if this in its turn be moistened with a weak aqueous 
solution of sulphate of iron, a compound is obtained, which 
when mixed with farm-yard manure, will meet all the 
requirements of the tea planter. The proportions aud 
other information will appear under tho head “ Tea.** 
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Squeezed Sugarcane, or IVTegass Manure, 

WJintever may 1)0 the quantity of. Mugar iji lOOIbs of 
Hugarcano, one-third of that quantity remains in tho 
squeezed cane, or inogass, which i» used as fuel. If this 
sugar could bo extracted, every lOlJ lbs of megass would 
ho found to contain 45 pounds of carbon, (or plant food,) 
and 50} lbs of water. 

By Professor Fro’s analysis 100 lbs of sugar consists of 
43*38 of carbon, and 56‘G2 of water. It is therefore ap- 
j)areMt, that the megass contains a very large proportion 
of carbon, and is consequently well iitled for conversion 
into manure. 

Itisslated iu Doctor lire s Dictionary of A rts; Manu- 
factures ail'd Mities,*' that one acre of good land is reckoned 
to produce 56,673 pounds weight of sugareano, which 
yields 3,477 pounds ot filiecrah or pot extract, or in Indian 
weights 083 inaunds 16i seers of cane, and 42 luaunds of 
syrup. Their difference, 641 niaunds and 16i seers, 
represents the quantity of megass available for fuel. Those 
6J l iiuuinds of megass when burned will leave 33 maunds 
9^ seers of ash or mineral mailer ;and if from this quantity 
(1329 J seers) throe per cent (39*87 seers), or one mauiid be 
deducted for the vegetable alkali or potasli, the remainder, 
or 32 maunds, 9 } seers, is the amount of mineral niattor, 
drawn out of the soil by the harvested sugarcane crop. 

It therefore stands to reason, that the aero of land 
has had 32 maunds of mineral matter removed therefrom 
and unless the loss is more than made good, the land will 
yield but a poor return, when the rattoon crop is dug up. 
The growing plant derives its carbon, partly from tho 
carbonic acid gas present iu the air, and partly from tho 
soil ; hence the necessity for restoring carbon to the soil. 
By the present plan the 33 maunds of ash can only be 
restored to the soil, by converting the 26,598 seers (or 
53,196 lbs) of megass into manure. The practical farmer or 
planter preserves 292^ maunds of carbon, or plant food, 
from destruction, aud iu addition saves all the mineral mat* 
ters which may be present therein. 
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Tlie reader may verify this calculation by bearing in 
mind that every 102 seers of megass contain 45 seore of 
carbon. 

It will bo shown in due course, that by utilizing the 
megass in place of using it for fuel, sufiBcienfc manure of 
the best quality will be obtainedi from one acre of sugar* 
cane, to put six acres of growing cotton under high culti- 
vation ; and as this importaut result will be attained with- 
out the aid or use of any farm^-yard manure, its value will 
be fully understood by the cotton planter. 

To prepare the Megass Manure* 

With a chaff cutter or chopper» cut or chop the 
megass as received from the sugar mill into two inch 
pieces, and allow it to dry. Next make a pit, sixteen feet 
long, ten broad, and two deep, and fill it to the depth of 
six inches, with chopped megass, which must now be well 
wetted, or watered with a solution of saltpetre. Then 
strew prepared pounded kunkur dust over its surface, and 
lay down a second course of dry megass, which water as 
before, and then a fresh layer of kunkur dust, with megass 
over it, and so proceed, till the pit is filled and has received 
the last covering of limestone dust, which is to be wetted 
with plain water. 

Throw a mat over the contents of the pit, and remove 
it every third or fourth day, wlien the entire surface of 
the heap is to be well sprinkled with water, say two or 
three mmsucks full ; the object in view being to keep the 
contents moist, as this produces decay. This process is to 
be repeated four or five times, at the above stated intervals. 
When the megass has been twenty days iu the pit, the 
contents should be turned over with forks, and be well 
mixed together, be moistened for the last time, and be 
allowed to decompose for another ten days, when the 
manure should be stored iu a dry cucha well with a tliatch 
thrown over it. Tread the manure well down, or beat it 
down with non-stampers. Proceed, as beforoi to make a 
fresh supply. 

It is to be understood that the chopped megass is to ' 
be stored for future use. This should be done near the 
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sugar works, anti if the white auts are to be feared, the 
weakost solution of sulphate of copper dissolved iu >vater, 
if sprinkled over the drying mogass, will protect it most 
effectually from their ravages. 

lb make the Prepared Runhur Dust, 

Dig any quantity of Jemhur, and reduce it to povv* 
der ill the same way that brick-dust is made from pottery 
and broken bricks. 


Weigh out thirty-two maunds of dust, or the 

same quantity of slaked lime, if the former is not procurable, 
and eight seers of the sulphate of iron, bazar name hus^sees. 

Have ready eight ghurrahs or water-pots, filled with cold 
water, and dissolve eight ounces, OP i seer of sulphate of 
iron in each, and having previously levelled and spread out 
the heap of limestone dust, proceed to sprinkle the solution 
of iron over it, till the eight ghurrahs are absorbed ; let it dry, 
and then repeat (lie dose as before, and so continue till 
the whole of the iron has been dissolved iu water, and 
absorbed by the Jcunhur dust. In this manner at leisure 
moments* any quantity of ferruginous lime may be pre- 
pared and kept for use. 

These thirty^two inaunds of hmkur dust, or slaked 
lime, will suffice for 26,598 seers, or 663 maunds of 
megass. 

The megass manure so made will coutaiu, irrespective 
of water which is not taken into account. 


Of carbon. 

Of hunicur dust, 

Of saltpetre, 

Of sulphate of iron* 


maunds 292 0 

„ 32 0 

„ 2 16 

seers 0 8 


Total mds., 326 24 


This quantity of manure divided by sir, gives 54 
maunds, or two ions, to the acre of laud under cotton. 

It is essentially a cotton manure^ which farmyard 
manure is not, and the fact is proved by the great produc* 
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ti{>u ofleftvea iind wood, but very little cofclou from liiud 
iiiaijured. 


The total cojifstituents of cow dung are as follows, 


'Wat€^r 
Woody fibre 
Auimal inalters 
Mineral Matter, 

Salt 0 08 

Sulphate of potash 0 05 
Sulphate of lime 025 
Carbonate of lime 0 24 
Phosphate of lime 0‘4G 
Carbonate of iron, 

Sand and waste 


69*58 

2689 

2-5S 


1 08 
009 
0*28 


viz 


Total 100-00” 


(Dr. Uu:c.> 

The richness of COW d imp: in animal matter, and its 
poorijosH in carbonate of lime and iron, causes the cotton 
plant, when manured with it, to run into leaf and wood. 

Carbonate of lime supplies carbon to the sap of Ibo 
cotton plant. Iron enriches the sap, and makes the plant 
vigorous and productive. Potash causes tlie lime to 
dissolve freely, and so prepares ib for the roots and rootlets 
of the plant, and the mineral matters present in the megass 
provide more iron, and all the phosphates. 

A reference to tlio analysis of cow dung will sliow» 
that ill 400 grains of it, about one grain of carbonate of 
lime is present. The pound ilierefore contains seventeen 
grains. The liundred weight, 4 ounces, 156 grains ; and the 
ton, 5 lbs 7oz. 61 grs. 

Under these circumstances, it is simply impossible to 
expect an increase of cotton wool from cotton plants 
manured with cow dung. 

Sugarcane Manure, 

The sweet juice of the sugarcane is a perfect food, 
inasmuch as it contains an ample supply of carbon, gluten 
and mineral matter. 
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To restore I lic* tliirtj«two maiinds ot these 
:aken out of the soil, bv one acre of su^firciuie. a cojnposJ 
must be iniuio of farmyard manure, bone dust, hunhur dust, 
hme or marl, aaltpetre, and sulphate ot iron, in proper 
proportions, which will be given under the head “ Sugar 
Planting.’* 

It should 1)0 carefully reincinbered that night soil is 
never to be used for manuring either the sugar beet, or 
sugarcane, because this otherwise valuable manure contains 
a large percentage of culinary salt, or muriate of soda, and 
a very small quantity of salt is sufficient to interfere wich 
:lie production of sweet sap in the cane; whilst its presence 
;ii beet juice prevents that sugar from crystallizing. 

The Poppy being exclusively grown tor the SuPiiKMi. 
f'jovEKNMKNT OP India, in IBeiHircH and Beliar, il)e per- 
niission of His Honor the Lieutenant Governor of Bengal 
was sought and obtained oil the subject of improving ils 
■mltivation* 

The Opium manufactured in the Himalayas, conlains r>(' 
per cent more morphia than that of the plains of Jndia. Thif' 
fact Was placed o)i record in the journal of the Horti^mi- 
;ural Society of India, as Ihe result of an official analysis. 

The commerrial and medicinal value of opium depends 
on its richness in morphia, of which that of Smyrna con- 
tains fourteen per cent. The Opium of Persia and India 
is rich in nareotine, and poor in inorplna ; hence its in- 
feriority, but with suitable manuring the former may be 
decreased, aud the latter inoreased. 

All narcotics thrive in soils rich in potash and iron, and 
they require an ample supply of nitrogen for their full and 
perfect development. Nitrogen is present in ammonia and 
nitric acid, in the following proporlions : viz., “ Fourteen 
pounds of nitrogen and throe of hydrogen make seventeen 
pounds of ammonia.”— (johnstojpt.) 

” Nitrate of potash, or the saltpetre of commerce, con* 
tains in 100 parts 40*55 of potash, and 53*45 of nitric acid’’ 
(Urk,) therefore saltpetre k a compound of oxygon, nitro** 
gen and potash. 
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“ Soio do ammonia and nitric acid enter into plants?" 

" They are dissolved by water in the soil, and are 
“ taken up, in a very dilute state, by their roots.” 

“ What substances are fot'med in plants by the aid of ni- 
tric acid, ammonia, and other compounds containing nitrogen?" 

“ Those vegetable substances, which, like gluten, con- 
tain nitrogen.” 

(JonNaToN) 

The best Turkish opium contaiiiR 114 per cent of 
glufcei), and as Uiis is preseiib ill ike milk or juice of the 
poppy, a manure rich in iiilrogeu is iudispensible. 

Poppy Manure* 

The bits of broken pottery and brick, existing near 
every village potter's kiln, and outside the hulal Mana or 
village liquor shop, should be collected and reduced to 
powder, i» o,, be made into soorkJiee, which is to be wetted 
with cold water holding saltpetre in solution ; and allowed 
to dry. When dry, it is next to be similarly moistened 
with water holding the sulphate of iron in solution ; after 
which it is to bo dried and stored for future use. 

To three parts of this prepared soorJchee add one part 
of farmyard manure, made under cover, or one and a half 
parts if taken from the exposed dung-hill. Mix well together, 
and after the operation the poppy manure will be fit for use. 

The process of manufacturing this mamire maybe 
carried on at leisure moments from April to August, and 
if kept under shelter in a pit it will keep good till wanted. 

This manure may be applied either broad cast over 
the young poppy crop at weeding time, and so be dug into 
the soil, or it may bo used like common manure, and be 
ploughed into the laud before sowing* 


PBOJOBMOITB. 

mds. srs. 

Soorkhee, 

... 300 0 

Shorah, or saltpetre, 

Kussees or Sulphate of iron of the 

... 3 0 

bazaar, •*. ••• 

0 12 

Farmy acd mauare, ... 

... 100 0 

Total, 

... 403 12 



( 13 ) 


ThUquanUly m to be divided into six parts (of 07 
uiauodH each) and applied in tlie manrfor indicated to six 
acres of land, which will now boar a rich crop poppy for 
four years, and yield opium in greater quantity, and of better 
or higher quality. 

The brick dust used in Ibis manui’e is rich i;» tho 
carbonate of iron, and as soorhhce has a cliernical affinity 
for saltpetre ainl ammonia, its particles will always conlaifj 
a considerable supply of these fertilizers, and this may be 
permanently secured, by annually manuring the land with 
farmyard manure, to which saltpetre, dissolved in water, 
has been added, in the proportion of twenty seers of nitre* 
to the hundred inauiuls of farmyard manure. Twenty 
maunds of such manure to the acre will bo atnplo. 

Tlie quantity of iron which should aumuilly be made 
good to the soil, can bo definitely ascertained by the analy- 
sis of poppy ash, made by burning one luiinlrcd pounds of 
dry poppy stalks, from which tho pods shoiild bo removed 
and separately burned, and analysed. The sum of both 
will represent the quantity of mineral matter taken of 
the soil by tlie poppy crop. 

In tho Simla Hillls the poppy seed is sown after the 
15th of September, and before the 15th of October. Tho 
young plant is vigorous and hardy, and is not affected either 
by the frost or snow of the winter months. In the 
Plains a frost almost destroys tho poppy crop, and I con- 
sider that this is eulircly owing to the deficiermy of the 
milk, or sap, in iron, potash and nitrogen. 

The preponderance of water, causes the sap to ap- 
proach the freezing point, and so kills tho growing plant. 

Tobacco Manure. 

The Tobacco, is also a narcotic but it differs from 
Opium in a very peculiar manner, for its leaves possess tho 
power of converting a portion of the nitrogen absorbed 
from tho soil, into the muriate of ammonia. If a green 
tobacco leaf be reduced to a paste in a mortar, it has tho 
usual smell of the leaf; but on tho addition of a little quick- 
lime, the smell of ammonia becomes apparent* and the fact 
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may be cliemienlly domonal rated by lioldin*/ a feathor, pre- 
Yioualy dipped in vinegar, or uiiiriatie acid, over the paste, 
wlien dense white fumea will appear, sliowing that ammonia 
is escaping from it iii tlie form of an invisible gas. 

The tobacco of India is inferior in quality to that of 
Turkey, Persia, and America ; this is entirely owing to ils 
being cultivated in the wrong place, by tln^ wrong peraori. 
Tobacco like tea, and opium requires capital, (for it is an 
expensive and most exhausting croj),) of wliicli \\\vi zemindar 
has little, and the none. 

It is grown near ordinary villages, instead of near 
Cities, large towns and first class villages ; hence ihe ground 
can never be properly manured, nor superior tobacco pro- 
duced. 

The Tobacco plant is the best friend of tfie sanitariaiii 
for it will consume an amount of efteto animal, vegetable 
and mineral matter, of which few tobacco smokers have 
any conception. Tlius one hundred pounds of dried to- 
bacco leaf contain, on the average, no less than twenty-live 
pounds of mineral matler, derived directly from the manured 
laud- 

‘'According to the recent analysis of Fussett and 
B-eiinanii, 10,000 parts of green tobacco leaves contain — 1» 
of the peculiar chemical principle niroiine , 1 of mcotianint\ 
287 of slightly bitter extractive ; 174 of gum, mixed with 
a little malic acid ; 2G'7 of a green resin ; 26 of vegetable 
albumen ; 104'8 of asubstaiico analogous to gluten ; 51 of 
malic acid; 12 of inalate of ammonia; 48 of sulphate of 
potash ; 6*3 of chloride of potasli ; 9*5 of potash which had 
been combined with malic and nitric acids ; 16 6 of phospliato 
of lime ; 24*2 of lime, which bad been combined with malic 
acid; 8*8 of silica ; and 496*9 of fibrous or ligneous matter,’* 
(Doctor Uni!).) 

Prom this analysis we may draw ihe conclusion, 
that the extent of land which produced . ten thousand 
pounds of tobacco leaves, was deprived of no less than 
seventy three pounds of mineral matter, by them. It 
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f^lioulil alao be remembered that nearfy the whole of the 
vegetable solids, amounting to 1,182.^ pounds, was drawi^ 
from the soil, which not only must Iiavt< been of the riehest 
description, but moat highly manured. These facts show, 
tlnit in order to grow superior tobacco, the soil hdiould be 
oftimbowt, !Mid the manure of the Inghest quality. It is 
for this r(^asou that tobacco slioiild bo ^rown near cities 
and large towns, as they are capable of producing a very 
large supply ofsucli manure at the very lowest cost. 

'Phe ground having been selected, it should be marked 
off into plots, seventy yard» square, and a treiicli from 12 
to 10 incljcN deep, avS many wide, and 70 yard.s long, 
sln)uid be o|)cued at every 4.] feet from centre to centre. 
These trenches should bo gradually half lilled with night 
jh<m1 from the city or town, and be at once covered up with 
the excavated soil- Suppose a cart load ot night soil fills the 
trcrjch to a dcptli of six or oighr incln^s, and fifteen or more 
yards in hnigth, this extent ot trench inusb bo forthwith 
iillcd up witli soil, and a ridge made with the surj)lus, 
This process is to be repeated till the (mtire plot is dis. 
posed of, wlnrn anollier one is to be taken in Inind. Ten 
days after I be last trench has been filled, the land should 
bo cross pl'Mightiil, to the d(q)tb of a foot, and a sufficient 
quantity of Icunhur dust applied ns calcareous inaimro, 
which slmuld be ploughed in and the land allowed to rest, 
till near sowing lime. When this period approaches, 
manure tlie field with prepared soorkJiee, to which a suffi- 
cient quantity of bone dust, or mineral phosphate of lime, 
has been provinusly added, and plough it in ; finally make 
a compost, of two parts of farmyard manure, and one part 
of sheep, goat and camel dung manure ; and before mixing 
together, water the former with a solution of muriate of 
ammonia, and apply the compost so made to the surface 
of tlio land, plough it in, and leave all further tobacco 
planting operations to tlio native cultivator or r^olt who 
will now be enabled to produce superior tobacco, if sup- 
plied with choice seed. But once the crop is ready, the 
preparation and conversion of the leaf into marketable 
tobacco, must be placed in more intelligent and wealthier 
hands. 
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Tlie |)r<)j)()rti‘*iiH of I lie coiiiponeniM needed for making 
tobacco manure, will be given under Iho bead “Tobacco 
Cultivation.'* 

Fossil Manure, or ** Phosphate of Lime 

In SpAiif entire niounliiinH are formed of this Halt 
It In composed, according to Doctor AVollaston, of 48*5 lime, 
and 51‘5 of phosphoric acid. 

I have not the IcahI doubt, that vast deposits of this 
valuable mamiro exist u\ various ijarls of India, aiid also 
at no great distance from Umjulla. 

The labors of Falconku and Cautley brought iinmoime 
deposits of fossil bone to light, iu the Sewallick range, and 
as tliese bones have undergone calcareous potrefaction, 
their disintegration, or reduction to powder, would pro- 
duce an ample supply of the phosphate of lime, for agri- 
cultural purposes. Such manure, if applied to the sfud 
pasture lands, would cause them to j)roduce grass rich in 
bone earth, whicli would shortly he followed by the greater 
development of bone and muscle iu the colts and fillies 
reared in the Itoyal Indian Studs. If the locality was 
carefully explored, I venture to predict that deposits of 
crumbled down fossil bone would be found, and the 
discovery would he of great value, for with the Eailway at 
Uraballa, and the Jumna and Ganges Canals, near Saha* 
riinpore and Mozuft*ermiggur, the entire Northern Doab, 
could be manured from this source. 

The valley of the Nerbudda has also its fossil bone 
deposits, and witli the Railway at Jubbulpore, that vast 
tract of laud could be made to produce cereals and grain 
crops of tl\e best quality. But tins is not all, for by the 
use of such manure the land would be restored to strength, 
and its fertility would be greatly increased ; so tliat it 
would then be capable of producing an average wheat crop 
of four quarters, (or 23 maunds 6J seers,) per acre, which it 
only now does in the most fiivored localities, and under the 
most favourable circumstances. 

The value of this phosphate will be better understood 
when it is known, that 100 lbs. of English wheat ash, 
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contaifiR no losfl than 4G lbs of phosphoric acid to 3 lbs of 
Jime and 12 lbs of magnesia. 

The human bono contains in the hundred parts, 53’04 
of phosphate of lime, 11*3 of carbonate of Hmo, 1*16 of 
phosphate of magnesia, and 1*20 of soda with a very little 
salt. This will sliow that if the soil is poor in phosphate 
of lime, magnesia and carbonate of lime, the grain or 
wlioat will he the same, and iho bones of the man or child 
reared on such food, must of necessity be weak and slight. 

Tbe bones of the ox will yield the beat majiure for all 
grain crops, and especially wlieat, and Indian com. They 
contain in the hundred parts, 57*35 of phospliate of lime, 
3\S5 of carbonate of lime, 2 05 of phosphate of magnesia, 
and 3*45 of soda, and salt. 

The hones of sheep ar.d poultry will make (he best 
inanuro for oats, rye, beans and dalU of ev(?ry kind, and 
for turnip crops, as also for colza, and all oil seed crops. 
The former contain in the hundred parts, 80 of phos- 
phalo of lime, and 10*3 of carbonate of lime ; the latter 
88*9 of phosphate of lime, and 10*4 of carbonate' of lime. 

The bones of the frog and fish will produce the best 
manure for rice, barley, the large and small millets, potatoes, 
and carrot crops. The former contain 95*2 per cent of 
the phospluite, and 2 4 of the carbonate of lime ; tlie 
latter 91*9 per cent of phosphate, and 5 3 per cent of 
the carbonate of lime. 

In countries whore frogs are nl)iindnnt;, tliey should 
he freely used as manure ; they may be caught in nets, and 
be thrown for a few minutes into a tub or cask of lime 
wash, wliich will destroy them j after which, il>ey ought to 
be mixed with cluinam or lime, and be buried iu a manure 
pit. Fish manure is made in the same way. The lime 
should bo sprinkled over three inch layers of fish and 
frogs alike ; it will hasten their decay and enrich the 
manure. 

On the Malabar and Coromandel Coasts, vast quanli- 
ties of fish may be caught, and made into valuable manure 
in the above maiinor. 
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Macneiian Manure- 

Iv Die Simla Mills, disintegrating magnesian lime- 
stones are common, and this substance reduced to powder 
and applied to the land, would answer all purposes. In 
the plains of this Presidency, wo have no magnesiuti lime* 
stone ; but a very efficient siibatitutn is met with iu the 
Bteatite, or soapstone. It is the tael khurree of the Punjab, 
Budlhe tung-jurrasoi Agra, and the North Western Pro« 
vinces. I believe it is produced in the Gwalior terrilories, 
and sent to Agra, where it is made into all sorts of orna- 
mental trifles. As the component of a manure, it stands 
next to the fossil bone. Steatite consists of “ silica 44, 
magnesia 44, alumina 2, iron 7 3, manganese 1'5, chrome 2, 
with a trace of lime."— (Ube.) 

It has been shown in Professor Johnston’s Tables, that 
100 lbs. of wheat and Indian corn ashes contain, respec- 
tively, 12 and 16 lbs. of magnesia, and as 5,000 lbs. 
of grain would produce the above quantity of ash, three 
acres of land would be annually deprived of 28 lbs. of 
magnesia, 'if it produced a wheat and maize crop annual- 
ly as in India. By a simple calculation it will be found, 
that two teert two chittacks, and 100 grains of soap stone, 
contain one seer ond 8 grains of magnesia. Therefore iu 
order to replace the 28 lbs. of magnesia, taken out of the 
soil, 30 seers of soap'stone dust or powder will have to 
be- applied to the three acres, and this could be most effec* 
tually accomplished, by mixing the bone dust, or fossil 
phosphate dust, with the steatite powder. 

In the Madras Presidency, the native carbonate of 
magnesia id met with, and is used for making a beautiful 
lime mortar or cement. ** Magnesite dissolves very slowly in 
muriatic acid, and gives out carbonic acid, in the propor- 
tion of 22 parts by weight, to 42 of the miueral, according 
to my experiments.”— (Da. Dbb..) 

To use Magnesite, as a component of manure, roast 
the stone, previously broken up to the size of road metal, 
and then reduce it to powder, which is to be mixed as 
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bofore, \yith pliopplmte of lime. The same qunnt.il'.y \vill 
suffice, as it is nearly us rich in magnesia as the steatite. 

Metallic Manures* 

Iron and Manoanisbe. 

The ashes of black tea contain iron and oxide of 
manganese, in the proportion of 3*29 per cent of oxide of 
iron, and 071 per cent of the oxide of manganese. 

The black mulchole of the Himalayas contains iron 
and manganese, and as steatite is sold in the Simla bazaar, 
tea manure may be enriched accordingly. 

The sulphate op iron, or kussees of the bazaar, is 
met with all over India* and is a most valuable manure. 
Its solution wlieii applied to fruit trees, makes the fruit, 
produced, more sweet and juicy. It contains 20 10 of 
iron, 29‘90 of sulphuric acid, and 44 of water in 100 
parts. — fDn. Ure.) 

With the exception of wheat, all grain crops contain 
more or less sulphuric acid* Oats contain most, and amongst 
root crops the turnip extracts the largest quantity from the 
soil. 

The SULPHATE OP COPPER, though not a manure, is 
of great use to the agriculturist ; for if wheat, peas, gram, 
or other seed be soaked for ten minutes in its aqueous 
solution, neither rats, mice, white ants* or the common 
uiit, will touch it when sown- 

To make the solution, dissolve 1 lb. of sulphate of 
copper fnalive ;namo, neeJa too4eeah) in eight gallons of 
cold water. Q-unny bags, string, twine, cotton tent ropes, 
cordage of every description, cloth, bamboos, tent pegs, 
hedge poles, planks, beams, and railway sleepers, if immerse 
ed in this solution, become white-ant proof. Fresh cut tim- 
ber if soaked therein is quickly and permanently seasoned. 
A one inch green plank, will require 24 hours soaking, and 
a railway sleeper 24 hours, for each inch in thickness. 

Mud plaster (or gara), made as usual, and subse- 
qiilntly tempered with this solution, becomes white ant 
proof. A godown floor made of beaten hmhur or broken 
brick, if watered with it, will be avoided by the termites. 
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If any person accidentally drinks the solution, (which 
is rank poison) its effects will be neutralised by administer- 
ing a thick cold syrup : of sugar and water. To make it, fill 
a tea cup, three parts full, with sugar, and fill up with cold 
water, stir till dissolved, when administer to the poisoned 
person ; repeat every hour till cured* Three doses will 
Bufiice. The sugar decomposes the sulphate, and metallic 
copper is deposited, which is not poisonous, and will pass 
oft*. Persons poisoned with verdigris, acetate of eojipcr, 
formed in cooking pots or degchees^ should be similarly 
treated. An emetic, or a purge will remove the inert 
copper. Mustard in hot water produces tho former ; a full 
dose ot Holloway’s pills, hala dana^ot senna leaves, the 
latter. 

Saline Manures* 

Sulphate op Soda is the Tcharee neemuch of iho 
bazars, and it consists of sulphuric acid and soda. 

40 lbs of sulphuric acid, aud 81 lbs of soda, form 
71 lbs of dry sulphate of soda.” 

“ 44i lbs of dry sulphate of soda, and 65| lbs of water, 
form 100 lbs of crystallized sulphato of soda or common 
glauber salts.”— (J ohnston.^ 

All grain and root crops contain soda and potash. The 
latter is supplied when nitre is used in preparing a manure; 
and when the presence of the former is desired, the 
sulphate of soda should bo dissolved in water, to which 
slaked lime or cimnam should be added, and the acid allow* 
ed to act on tho carbonate of lime, when two valuable 
manures will be produced, viz., sulphate of lime and 
carbonate of soda, Beaus# turnips, potatoes, Indian corn, 
lucerne, clover, ryegrass, and meadow hay, are especially 
benefitted by composts in which tho sulphate of lime and 
carbonate of soda are present. 

Eurther information on this point# will appear under 
those heads. 

Impure native Carbonate of Soda# or Sujjee Mitfbe- 

This substance appears as an efflorescence in certain 
soils# but in place of being a sterelizer like reh and kuUci% 
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ifc is a fertilizer* The dhobees, or washermen, use the earth 
80 impregnated for washing clothes ; and the commercial 
sujjee, or crude carbonate of soda, is produced from this 
earth, in the same way tliat Haltpetre is made from nitrous 
earth. 

Nitrate of Soda. 

This salt is met with in the Delhi district and else^ 
whore. It is also a fertilizer. I believe the natives call it 
i/iora klim\ and saltpetre can be made from it. 

** What does nitrate of soda consist of' ? 

“It consists of nitric acid and soda.'* 

“ 54 lbs of nitric acid, and 31 lbs of soda form 85 lbs 
of nitrate of soda.** “100 lbs of nitrate of soda contains 
16i lbs of nitrogen, — (JonNSTON.) 

The agriculturist should boar these facts in mind when 
inalu?ig composts- Thus if 85 pounds of the nitrate of 
soda be dissolved in water* and the solution bo applied to 
six tons (or 102 mauuds) of farmyard manure, the 31 lbs 
of soda, will sullico to keep three acres of land rich in 
soda for at least four years, during which period eight 
grain crops could bo gatliered from them ; i> e-, one full 
wheat, and one full maize crop annually. 

Calcined Limestone or Lime Manure* 

When limestone, or Imniciir, is calcined or burned in 
a kiln, it parts with its carbonic acid and becomes caustic 
or quicklime. 

This when slaked by the addition of water, falls into 
a fine white powder, which is called slaked lime. When 
exposed to thoair, caustic lime will absorb moisture there*- 
from, and fall into powder, This is called spontaneously 
slaked lime, and makes the best limo ov pucca mortar. 

“ 28 lbs of lime, and 22 lbs of carbonic acid make 
50 lbs of pure limestone.** — (J ohnston.) 

“ One ton of pure quicklime becomes 26icwt. of 
slaked lime,’* (Johnston,) therefore the builder and agri- 
culturist should always purchase unslaked lime. 
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When n ton of pure limefttone, lime ehells, or Tcunlciir 
is calcined, about 111 cwfc. of quicklime is produced. 

In Northern India certain lands irrigated by the 
Ganges, Jumna and Punjaub canals produce a saline 
efflorescence which is called rhae and kullur, by the natives. 
Whenever, and wherever this takes place, the previously 
fertile land becomes sterelized. The chemical composition 
of this sterelizing salt is known to the Government, (its 
analysis will be given when received from the Punjaub 
Government) ; and as the matters present will enter into 
chemical combination with quick and slaked lime, iliese 
lands may be reclaimed and restored to pristifie fertility, 
if so treated. But the subject being Departmental, it will, 
no doubt, in due time be attended to by the proper 
officers. 

A few maunds of lime should always be kept In store 
by the agriculturist, for use avs occasion may require, but 
for purely manuring purposes the kunhur dust will be 
found most efficient. 

Vegetable or Green Manure. 

Sea Weed. 

On the Eastern, Malabar and Coromandel Coasis, great 
quantities of sea weed are thrown ashore during the mou* 
fioons, and if collected and properly treated, a very large 
supply of manure would be derived from this source. 

‘‘ Is not sca^weed, or sea^ware a very valualle manure 

“ Yes, wherever sea-weed can be obtained in large 
quantity, it is found to enrich the soil very much.** 

Sixteen loads of it are reckoned equal to 20 tons of 
farmyard manure. The use of sea weed has doubled the 
produce of the isle of Thanet in Kent ; and on the Lothian 
coasts it adds 20 shillings an acre to the rent of land which 
has a right of way to the sea.” 

«« Soto ns it employed 

It is spread over the land, and is either ploughed 
iui oris allowed to rot and sink in, or it is made into a 
compost.*' 
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How would you prefer to make a compost of sea med f 

1 would mix the sea weed with earth, aud with shell, 
sand, or marl, if they were to be had, and would turn over 
the mixture once or twice before using it/' — (JonjxsTON,) 

“ By manuring land with sea-weed large crops of potan 
toes are obtained, but to have them of the best quality, this 
manure should be ploughed in early in the season, before 
the potato planting, when they will be found as dry as 
when raised by fiirm yard manure"— (J ohnstonJ 

Wilh a good supply of hunker dust, or sea shells, 
roasted and then reduced to powdsr, the natives of the 
Indiancoasts would be able to make sea-weed compost at 
their leisure. They could, by its use, greatly increase the 
productiveness of their rice crops. 

On the coast, all soils, which contain little vegetable 
matter will bo greatly bonefitted by the use of sea^weed 
compost. 

Green Crop Manure- 

In Upper India, the zemindar sometimes sows moth 
dall on light sandy soils, aud when it is in pod, he ploughs 
tlie standing green dall crops into the soil. This is called 
ploughing ill green manure. Turnips, rape, lupins, or 
anything else may be similarly ploughed in green to enrich 
the soil. 


Green Indigo Manure* 

Thk lands near Indigo Factories, would be greatly ima 
proved if the steeped green indigo plant was used as 
manure, and ploughed in as soon as taken out of the vats. 
The land so manured would after being limed, produce 
heavy sugarcane crops. At present the steeped plant is 
wasted. It is piled into a heap, which heats most rapidly 
and passes into charcoal. But if on being taken out of the 
vat, each bundle of plant was dipped into a small vat. hold« 
iug a solution ofhUaree neemuck^ or sulphate of soda, it 
would be deprived of its heating powers, and, if kept moist, 
would very soon pass into vegetable manure of 'high 
quality. 
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Tlio woalllij and intolligont Indigo Planifirs of India, 
have it in their power to become great producers of 
cotton and sugar, simply by using inegass manure for the 
former, and indigo stalks, or steep waste, for the latter. 
Thus tlie indigo crop, which is raised with very little unw 
nure, gives a large supply of soft woody fibre to manure 
sugarcane, which in its tuim supplies cotton manure, and 
the cotton wood yields fuel for the sugar furnaces. 

Dry Vegetable Manure 
It is to the interest of the Agriculturist, to grow cor* 
tain crops, which aficr paying all expenses and yielding a 
profit, will still leave a largo supply of refuse matter, which 
may he turned into manure, or plant-food. 

Of such plants, llie sun-flower is the most valuable, 
for it yields oil and oilcake, and its loaves, stalks, and largo 
seed vessels are available for conversion into manure. 

To prepare such manure: — As soon as the seeds aro 
ripe, cut off the calyx, which contains the seed and put 
them into the sun to dry. After the seed crop is removed, 
cut down the standing sun -flower stalks, or crop close by 
ilio roots, and remove it to the farm. An acre of land 
under this crop will give several cart loads’ of stalk, which 
should be cut up into two and three inch pieces with a 
cliaff cutter, or chopper, and be allowed to dry in the open 
whore cattle cannot get to it, AVlieii the whole crop has 
boe!i so treated, chop up the seed vessels, and add them to 
the heap. AVbeu dry prepare a siifEcient quantity of suU 
pbateof soda solution, made by dissolving one chuttack of 
hJiareo neemucic in a gltarrali of water ; having prepared 
sixteen gliiirras of the hoIuHou, cause the chopped stalks to 
be wotted therewith, and then make a second supply of 
the solution, or as many more as may be needed to wet 
the entire heap. Turn over the heap so that every part of 
it may be moistened,— -after which beat or tread it down, 
so as to compress the mass. It is to bo left alone for four 
days, when the entire heap should be slightly sprinkled 
with water, so as to keep it damp and moist. This waters 
ing is to be repeated at intervals of four days till decom-' 
position sets in, and when this is completed a large supply 
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of vegetalle manure will be produced, which should 
be slort^d iji 0 |)il Ibr fuiure use. 

Ifi <hin mjuinor llie Hf**ll<H of <]ie JeiusHlein arlicljol<e, 
Ilyhisciis mbdnrUa, and EncnJeufum, or :iiiy 
ot 11 like liftiLire, luay be ch<»pped up, dried nnd con- 
verted into miuiure. 

Tills iriiiinire is the iiejirest approncli io inegnss irui- 
uuro, and it may be used for cotton Inmi. if fiiwf inoist:. 
filled with sui photo of* iron water, nnd then mixed with 
hunker dust, wliicdi has boon inoist^Miod with salt pet re 
Will or, and allowed to dry, before being added to the 
manure. 

If it be mixed with farmyard inaniiro, bone dust, or 
fossil ])liospliato of lime, and steatite dust, (he dmipost 
may be used for wheat and all grain crops. 

Rice Husk nflanure. 

Every sixteen hundred rnaunds of paddy, or unhnsked 
lice, produces six hundred mannds of busk ; whirh if 
a<lded to furmyartl manure will improve it, and s'ill inoro 
BO, if the rise busk be burned to ash before being 
used The food phosphates do not exist in rice, but 
tiny are all present in considerable quantity in its Iinsk, 
and when tliis is burned an asli is left which, in addiiiou 
lo a very large proportion of puie iranspart'nt sdica, 
contains the phosphates of s<»da, potash, lime, magnesia, 
and iron ; therefore rice hnt-k CNh, when mixed with 
farmyaid maun re, (in ilie propf»rlion <*f three parts of 
nsli to one of manure,) pmdines a very valuable compost 
for wln al nosi/e andyeo^^ror large millet. 

Tlio Chinese are a rice-eating ualion, and rarely use milk 
or chco.s*% hut their remarkably inleiligent am‘estors have 
taught lliem In>w to inai*ure their blood, [i. e. keeping up 
a constant supply of ibe phosphates,) by boiling tlieir rice, 
in a clear solution of rice husk ash water, and the strength, 
fiesh, bone and muscle, of the Chinese shows what the fooil 
phosphates will effect. 
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The inilHoTiB of Bengal also eat rice, but the Bengalee 
boils his rice in plain water, and ])is physical inferiority 
proves that the use of food, deficient in phosphates, pro* 
duces degeneration. 



APPENDIX 


To the preceding Chapter. 

Fossil Fhosfhats of Limb. 

It will be interesting to the Agricaltarist, and general 
reader to know that, the fossil bone deposits of the Sewal> 
licks, are practically inexhaustible, as the following iufor« 
mation will show : 

" ‘ On the departure of Dr. Boyle for Europe in 1832, 
Dr. Falconer was appointed to the charge of the Botanical 
Garden at Saharuiipore, about twenty-five miles from the 
Sewaliok hills. 

“ ‘ In 1882, Dr.tFalconer commenced his field explora- 
tions by an excursion to the Sub«Himalayan range, and 
from the indication of a specimen in the collection of his 
friend and colleague. Captain, now Sir Proby, T. Cautley, 
he was led to discover vertebrate fossil remains m tiiu in 
the tertiary strata of the Sewallick hills. 

“ ‘ A brief notice of the fact, extracted from a letter, 
appeared in the Journal of ike Asiatic Society of Bengal for 
1832, vol. i., pages 97 and 249. The search was speedily foU 
lowed up with characteristic energy by Captain Cautley in 
theEalawala Pass, by means of blasting, and resulted in the 
discovery of more perfect remains, including miocene, inam* 
lualia genera. The finding, therefore, of the fossil fauna of 
the Sewaliok hills was not fortuitous, but a result led up 
to by researches suggested by previous special study, and 
followed out with a definite aim iu India. 

‘ Early in 1884, Dr. Falconer gave a brief account of 
^he Sewalick hills, describing their physical features and 
geological structure, with the first published section, allow- 
ing their relation to the Himalayas (Jour, As. Soc. of 
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Prnf/al, vol. iii. page 182), The name Sewalick had been 
vaguely applied before, by Kenttell and otljerni, lo the outer 
ridgOH of tlie true Himulfiyas and the lower elevations towards 
the plains. Hr. Falconer restricted the term definitely to the 
flanking lerliary range, which is commonly separated from 
the Himalayas by valleys or Dhoons. The proposed name 
was not favorably received at the time by geograpliical au« 
tborities in .India ; but it is now universally adopted in geo- 
graphy and geology, as a convenient and well proved desig- 
nation. Captain Herbert, in his Mineralogieal Survey of 
the North-Western Himalayas, had referred the Sub-Ilima- 
lavas to the age of the “ now red sa»idstone.** ])r. Falconer, 
on his first visit to the Sewalick .Hills, inferred that they 
were of a tertiary age, and analogous to the mo/assfi of 
Switzerland (Jour, As, Soc. of Bengal^ 1832, vol. i- page 97). 
Thirty years of subsequent research by other geologists have 
not aitereJ that detorniination, altliough our exact know- 
ledge of the formations has been greatly extended. The 
researches thus begun were followed about the end of 1834 
by the discovery, by Lieutenants Haker and Durand, of 
the great ossiferous deposits of the Sewalicks near the 
Valley of Markunda, westward of ilie Jumna and below 
Nahun. Captain Cautley and Dr. Falconer were imme- 
diately in tlie field, and by the joint labours of these four 
otiicers, a sub-tropical mammalian fossil fauna wms brought 
to light, unexampled for richness and extent in any other 
region then known. It included the earliest discovered 
Quadrumana, an extraordinary number of Proboscidia be- 
longing to Mastodon, Stegodon, and Elephas ; extinct 
species of Rhinoceros, Chalieotherium, Equus and Hippa- 
lion, llexapostodon, Hippopotami and Merycopotainus ; 
los and ilippohyns; the colossal ruminant Sivatherium, 
lugether with species of Camel, Giraffe, and new types of 
Bovidac;al8o species of Cerous and Antelope, and Capra ; 
Carnivora beiofiging to the new genus Sivalaretos and En< 
lliydriodon, Felis Machairodus, Hyania, Caiiia, Sutra, &c. 
Among the Aves, species of Ostricli, Cranes. &c. ; among 
the Reptilia, Monotars and Crocodiles of living and extinct 
species, the enormous Tortoise Colossochelys Atlas, with 
numerous species of Einys and Trionyx ; and among fossil 
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Tisli. Cyprinida and Silicisda. The general facies of the 
extinct Fauna exhibited a congregation of forms participat- 
ing of Europ^'ani Asiatic and African t 3 '^pcs. A series of 
memoirs by l)r. Falconer and Cap! ain Cautley, descriptive 
of the most remarkable of tlie newly discovered formsi 
appeared in tbe Asiatic Itesearches of the Journal Asiatic 
Sociefif ofBenfjal (vols. xiii to ix inclusive,) and in the Oeo^ 
loifival Transactions^ The Sewalick explorations soon attract-^ 
ed notice in Europe, and in 1837 the Wollaston Medal in 
duplicate was awarded for their discoveries to Er. Falconer 
and Captain Cautley by the Geological Society, tbe foun^ 
tain of geological honors in England.’*'^ 

I am indebted for tlie above to “ E. Its.” Pamphlet on 
the Sewalicks, and Eeyra Dhoon. Published at the Pioneer 
Press. 
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TO 

WILLIAM SPIKINGS, ESQUIBE, 

Tydd Marshy LmcotnsMre. 


My dear Sik, 

The eagerness which you have ever 
evinced to inquire into the action of manures upon the soil, and 
of both in the economy of vegetable life, — ^in other Avords, your 
desire of obtaining a clearer insight into the Chemistry of Agri- 
culture and Vegetable Physiology — ^the readiness with which you 
have adopted my views on many points — and the generous frank- 
ness of your offer to allow me a particular portion of your farm, 
for an experimental field, in order to follow out any experiments 
I had, or might hereafter have, respecting the efficiency of the 
inorganic over the organic constituents of soils and manures— 
coupled with the many proofs of your friendship — induces me to 
inscribe this short Essay to yourself, as a mark not only of the 
respect with which I regard your zeal in the prosecution of scien- 
tific principles in farming, but as a pledge of that cordiality I 
trust I shall ever entertain towards you. 

THOMAS BLUNDELL. 


Wisbech, Fehmary^ 1845 




PliEEACE 


1 AM aware it may be said, perhaps, that I have written the 
following Essay more as an indirect means of puffing off certain 
Compound Fertilizers I am about to offer to the notice of the 
agricultural public, than with any view to the emoluments arising 
either from the more publication of the work itself, or for the 
sake of extending the boundaries of agricultural science. 

Such cavillers will be pleased to bear in mind, however, that 
they are not of necessity compelled to buy these same Compound 
Fertilizers, merely because I choose to expatiate upon their merits 
and place them foremost in the long catalogue of artificial ma- 
nures. All I can say, or rather shall say, to those who may hold 
such an opinion is, that before they draw their conclusions they 
had better first read the Essay through, and be quite sure they 
comprehend the merits of the question, both as regards the 
manner in which the subject of farm-yard manure is treated, and 
the comparative estimate drawn between vegetable orgarfic matter, 
and saline inorganic compounds. 

To the more liberal-minded man I need only request his 
attention to the consideration of the great, and to the farmer, 
important question, “ What are the substances which constitute 
the food of plants.” ? And if he shall satisfy himself that' this 
point has been cleared up — ^if, from the arguments advanced, he 
shall be convinced that results may be expected from the judf- 
cious application of mineral and saline inorganic matters to his 



VI. 


crops, greater than he had before calculated upon (or from the 
ordinary farm-yard manure) — ^he may, perhaps, be induced to 
make a few experiments, in order to obtain an estimate of the 
relative value of such artificial fertilizers. 

All that I insist upon is, that every crop is far more dependent 
upon certain inorganic matters, (found ,only, in any efficient 
quantity, in the very best farm-yard and stable manure, or con- 
tained in staple sods) than upon mere vegetable matter in a state 
of decay. 

It is now upwards of seventeen years since I fully satisfied 
my mind that plants, the seeds of which were made to vegetate 
in pure sand, could be brought not only to their maximum size, 
but to full maturity, by simply furnishing them with a solution of 
those salts containing for their bases those matters found in the 
ashes of vigorous plants of the same family or species. 

These experiments led to others, which further convinced me 
that the same species of plants could be maturely developed upon 
the same soil (taken from an average staple wheat land, ;|jnd 
placed in flower pots), for several years in succession, without any 
other manure than a similar supply of alkaline and earthy fixed 
salts diffused in diluted urine. 

It is admitted on all hands that the only true principle, in a 
rational system of agriculture is, as far as respects manuring, to 
render back to the soil those matters that have been removed by 
the previous cropping. To have told a farmer, however, of the 
old school, some twenty years ago, that he might successfully cul- 
tivate wlldat upon the same ground, without the use of any farm- 
yard manure, and this for several years in succession, you would 
have incurred no other penalty less than his contempt at the 
boldness and effrontery of your assertion ! 

As we know, then, that each family of plants, in order to 
attain perfection, requires to derive certain substances from the 
soil, or the manure applied to it, it is upon the knowledge of 
what these substances are, and in what manner they are best 
adapted to serve the purposes of a luxurianf Vegetation, that the 



Vll. 


Compound Inorganic Fertilizers — ^recommended in the following 
Essay — arc calculated and prepared: being so varied in their 
constituent parts as to be exactly adapted to the different crops 
the practical farmer may be, respectively, desirous of cultivating. 

In the compilation of this little work, I am ready to acknow- 
ledge that the stings of Davy, Liebig, Sprengel, Bacquerel, 
Saussurc, Macaire Princep, Thcnard, and Struve have been freely 
cited, and such portions selected as I found to answer my views ; 
while the tables of Schublcr have also been laid under contribution. 

I have endeavoured to avoid, as much as possible, the use of 
technical terms ; and although, in some instances, this has been a 
matter of difficulty, I have, nevertheless, adopted a style and a 
form as little repulsive as the nature of the subject would admit. 

. The practical agriculturist wdll sec that, so far from under- 
estimating the value of farm-yard manure, I have laboured to lay 
down such principles as will enable him not only to increase the 
quantity he makes annually, but to add at least threefold to its 
quality and value, by the fixation of those ammoniacal salts and 
comnounds which w^ould be otherwise chiefly dissipated by fer- 
mcmation and putrefaction. 

Indeed it has been the consideration of the great importance 
of the inorganic constituents of manures, and in how far they act 
in the economy of vegetation— coupled with the knowledge of 
what food our commonly cultivated plants require from the soil, 
in order to become fully developed — ^that is, as far as regards size, 
quantity, and quality — that has induced mo to superintend the 
different processes in the preparation of the Vegetable Fertilizers ; 
a descriptive account of whose characteristic nature and proper- 
ties, as compared with ordinary farm-yard manure, occupies some 
portion of the following pages. 

T. B. 


Wisbech, February^ 1845. 






ESSAY 


In introducing throe distinct fertilizing manures to 
the notice of the practical agriculturist, I must beg to be 
excused if I enter somewhat minutely into a detail of the 
nature, quality, and composition of manures in general, 
their mode or means of action, as well as the more judicious 

or economical method of their application. In doing 

tfiis I trust to be understood as by no means attempting to 
undervalue fann-yard manure : — ^it being the object of this 
Essay rather to invito the practical farmer to a better 
system of hoarding and husbanding the produce of his 
crew-yard and stable — ^by the admixture with the manure 
of such materials, within his reach, at but little cost, as the 
latest principles of modern science have introduced — than 
to pretend to such mountebank-quackery, as to persuade 
him, that by using this or that compound fertilizer, he may 
do without farm-yard manure altogether ! 

The great use of mere stubble, straw, green-crops, refuse 
animal and vegetable matter, as weeds, &c.; as also unfer- 
mented or half-decomposed litter, ploughed into a soil, is, 
to furnish it with Imvms^ or vegetable matter, in a state of 
decay. Every fertile soil must necessarily contain a certain 
quantity of this substance, which, although it by no means 

B 
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fiuiiislics the principal nutriment of plants — as was until 
lately supposed — ^it is, nevertheless, highly valuable in sup- 
plying a constant source of carbonic acid to the soil, so as 
to be absorbed by the roots of the young plant. Vegetable 
mouldy which is almost identical w’ith humuSy is a variable 
mixture of fine divided earthy matters, with the decaying 
remains of animal and vegetable substances ; or it may be 
said to consist of earth and humus in a state of decay : 
woody fibre in a state of incomplete decomposition, w'hen 
mixed with earth, may also be regarded as vegetable mould. 

The conditions requisite for the development, nutrition, 
and growtli of a plant, may be briefly summed up as 
follows — viz : first, The presence of substances yielding 
charcoal and nitrogeny as elements necessary to the grow- 
ing structure ; second, Of water, as furnishing in its com- 
position two very important elements, oxygen and hydrogeuy 
besides adventitious matters j and third, Of a soil to yield 
the mineral, earthy, saline, metallic, or other inorganic 
compounds essential to vegetable life.^ 

Carbonic acid yielding carboUy or charcoal — ammonia, 
or its compounds, yielding nitrogen — and water, oxygen 
and hydrogen y are, then, amply sufficent to furnish plants 
with the elemenU necessary for the formation of all their 
structures or organised parts. 

* By inorganic Compounds, salts, or substances, we mean generally such 
matters as arc not composed of any regular arraugcmcul of cells or vessels, 
as animal and vegetable structures arc. For instance, lime, flint, gypsum, 
common salt, earths, &c., have no regular vascular organization ; and al- 
though they enter into the frame-work of both animal and vegetable struc- 
tures, we still denominate them as inorganic ; while organic figibstances may 
be characterised as being formed under the influence of the rital principle^ 
and are compoimded oifour elements only, viz. — charcoal^ nitrogen^ ooeygen, 
and hydrogen : we call these the four organic elements, as they alone con- 
stitute all animal os well as vegetable structures. 
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Now the carbonic acid required by plants, is generated 
in the soil by the decomposition of vegetable matter, and 
so presented at once to their roots ; while it is also absorbed 
by their leaves from the atmosphere. 

. Ammonia^ likewise, is furnished by the putrefaction of 
animal matters in the soil, or by the decomposition of 
ammoniacal compounds contained in manures; ammonia 
is also precipitated from the air, in which it always exists, 
to the soil, by every fall of snow or shower of rain which 
descends to the earth. 

The inorganic matters, which play such an important 
part in the economy of plants, consist of certain mineral 
substances, as the alkalies potash and soda ; the alkaline 
earths lime and magnesia ; and these are vaiiously united 
with silidoiis earth or flint, phosphoric and otlier acids, 
together with the oxides or rust of certain metals, as iron 
and manganese. 

The last-named substances serve such peculiar functions 
in the vegetable organism, that many of them must be 
viewed as forming absolutely essential constituents of par- 
ticular parts, as the roots, stem, and seeds. Thus, then, 
we find that the air and the soil afford the same kind of 
nourishment (carbonic acid) to the leaves and roots of 
plants : the former (air) containing an almost inexhaustible 
supply of carbonic acid and ammonia; — the soil, by means 
of its humus, or decaying vegetable matter, generating 
fresh carbonic acid to supply the roots ; whilst during 
winter and spring, the snow and rain bring down a suffi- 
cient quantity of ammonia, to satisfy tlie production of 
the leaves and blossoms. 

Upon an average fertile soil, under a good state of 
tillage, there is, perhaps, no manure for the generality of 
crops, that can surpass the dung manure of homed cattle 

B 2 
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The quantity of silicious earth found in the ashes of 
wheat-straw is truly astonishing, were we to regard it as 
merely adventitious ; but when we bear in mind that all 
the plants of the same species — ^viz., all the grasses in- 
variably contain this substance, and that none of them can 
arrive at maturity unless gro\TO upon a soil containing 
potash and silicious earth, we are compelled to admit that 
it is as essential an ingredient in the earthy frame-work of 
these plants, as bone-earth is to the mature development 
of the bony frame-work of man and animals. This silicious 
compound, in whatever way introduced into the organs of 
the young plant, would seem to be the material from which 
the woody fibre first takes its origin : acting as a kind of 
nucleus, around a particle of which the charcoal, furnished 
by the carbonic acid, incipiently solidifies ; precisely as a 
saturated solution of alum or sugar-candy, will crystallize, 
or congeal, on a rod of wood or string-thread. 

The stem, then, requires the presence in a soil of an 
alkali united with flint ; and the seeds require the presence 
of the earthy phosphates, viz., the phosphates of lime and 
magnesia, in order to bring them to full maturity. Here, 
then, we trace the abstraction, from the soil, of a large 
amount of alkaline matter, together with other earthy and 
saline compounds. 

To attempt, therefore, to cultivate the same kind of 
plant in succession, is upon principle impolitic, and in 
practice disadvantageous ; and this fact has long pointed 
out the expediency of the rotation cropping.* 

For instance, if we follow wheat after beans, peas, and 

* There are some partial exceptions to this apparently sweeping assertion 
—for instance, tobacco, hemp, the Jerusalem artichoke, rye, and perhaps 
oats, may be cultivated in close succession, provided we use proper manure 
to supply them with alkaline salts. 
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lentils, wc are almost certain of obtaining a more than 
average crop ; inasmuch as these plants only very sparingly 
exhaust the soil of those inorganic principles, absolutely 
necessary to the growth of wheat. 

We find, then, that different plants withdraw very 
different amounts of inorganic matters from the soil ; and 
that the substances required by one plant are not requisite 
to the development of another, as we may remark upon rich 
alluvial soils — South Downs, in Sussex — wdiere beans and 
wheat are growm in alternate crops for years together. 
Peas and beans both yield albuminous matter : — peas giving 
35 in every 1000 ; beans only affording 31 parts of albumen 
in 3840 of their flour. They contain, however, other 
matters analogous to animal matter ; the dried leaf of the 
bean, when burnt, gives off a smell approaching to burnt 
feathers — thus proving the existence of azotised or nitro- 
genous matter : — hence the decay of the roots and leaves 
of beans and peas, in the soil, must furnisli princijdes 
capable of becoming a i)art of the glutin or bird-lime like 
ingredient of wheat. Again, we can raise upon the same 
soil, upon which only one crop of wheat will grow and 
yield to any advantage, iwo successive crops of barley, or 
ihree of oats ; that is, two such barley crops or three of 
oats, only abstract from the soil that amount of inorganic 
constituents, as would be withdrawn by one crop of wdieat : 
100 parts of the straw' of w heat yielding 15.5 ; of barley 
straw 8.5 ; and the straw of oats 4.5 of ashes per cent, 
respectively : the same is seen in the analysis of the grain 
of these plants ; — for instance, the quantity of soluble salts 
and earthy phosphates in 100 j>arts of the ashes of wheat, 
barley, and oats, is — : 

Wheat 91.60 

Barley 61.5 

Oats 25.0 
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As wc have spoken of the inorganic compounds called 
silicates and phosphates, as silicate of potash, and phos- 
phate of lime, magnesia, and ammonia, wo will briefly 
consider the sources of these salts, 4nd their economy, or 
part they serve, in the physiology of vegetable life. Phos- ^ 
phoric acid is contained in all soils capable of cultivation ; 
and although its quantity per cent, is scarcely appreciable, 
5^et even the barren soils of our heaths are found to contain 
traces of it. This acid also exists in many minerals, as 
galena or green lead ore, in which the acid is united with 
oxide of lead : — ^in clay-slate y which forms the most ex ten-’ 
sive of 'all strata, in w hich it is united w ith clay, forming 
wavelite ; and in the mineral called apatUey in combination 
with lime. 

Plants, therefore, primarily derive their phosphoric acid 
from the soil in which they grow, and in their turn yield 
it to animals : as we find its salts, to the amount of from 
65 to 85 per cent, in their bones, and in certain proportions, 
more or less, in every part of the animal organism. 

The ashes of the grain of wheat contain as much as 76 
per cent, of phosphoric salts; w’hile tl)e ashes of wdieat 
straw and hay contain from 11.5 to 12 per cent, of tho 
same salts. In the grain of wheat, barley, and oats, wo 
find }:>hosphates of magnesia and ammonia ; and this same 
acid, in combination wdth alkalies, (potash and soda,) or 
alkaline earth Sjj^ (lime and magnesia,) and metallic oxides, 
has been detected in the ashes of all plants hitherto 
examined. Such being the case, it is evident that these 
substances must play a very important part in the economy 
of vegetation : and that this is the fact, may be satisfactorily 
demonstrated, if w'^e cause plants tp^jgrow in mixtures of 
mineral matter, in which these earthy and saline phos- 
phates are carefully withheld: the plants may vegetate, 
but will never produce reproductive seeds. 
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Adult animals consume with their food a much larger 
proportion of these phosphoric compounds, than is neces- 
sary for the maintenance of their frames and tissues ; and 
this redundant quantity* is consequently eliminated or 
rejected in^the urine and solid excrements, to be again as- 
similated or appropriated to the use of future plants. This, 
however, is not the case in young animals ; the excrements 

• Some idea of the quantity of phosidiatc of magnesia contained in grain 
and its liusk, may be gathered from tho composition of a concretion or 
stone, lately taken from the lower bowel of a horse, tho property of Charles 
Boucher, Esq. This concretion weighed the enormous weight of 21f tbs., 
and mcasiued ‘itsj inches in circumference. This was removed, after death, 
by Mr. Amis of Wisbech. About a year ago, the same veterinary surgeon 
dislodged from the rectum of another of Mr. Boucher’s horses as many as 
Ihirty-three of these concretions. “ The animal died from a twis*t in tho 
bowel,” and on the following day, thirteen more of these stones were re- 
moved : making altogether forty-six in number. In all these concretions 
some foreign matter, as a bit of Hint, mortar, and even rag, formed a nucleus 
lur the deposit of tho material of these stones : the largest of which was 
about llie si/c of a duck’s egg. All these concretions ai)poar to be com- 
pt)sed of th(j same compounds. The analysis of a part of the large one, and 
one cd' the smaller ciilculi, gave me the fullowhig as the composition of these 


iiilestiiial concretions; — 

riiosphatc of Soda 11.0 

Phosphate of Magnesia & Ammonia 70.0 

Phosphate of Lime 5.0 

Silicious Eartli 7.5 

Mucous & Vegetable extractive 1 g ^ 
Matter, with oxide of iron / 

100 


The food of these horses consisted of ground beans, cut hay, and bran. Now 
as beans and hay contain only a very small portion of the phosphates of 
lime and magnesia, wc must search the bran for the presence of these mat- 
ters ; and an analysis of the ashes of 100 parts of bran gives 4.16 of soluble 
salts, 46.5 of earthy phosphates, and 0.75 of flint and oxide of iron. — These 
soluble salts consist of phosphates of soda and ammonia. Miller’s horses, 
being generally fed witli bran in their food, are very subject to the formation 
of these iiitcsthial concretions. 
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of young stock never being so rich either in earthy phos- 
phates or azotiscd matters, as those of full-grown animals — 
and for a sufficient reason ; — ^nature requiring the greater 
part of these materials in building the bony frame-work 

and muscles of their growing bodies. ^But plants require 

other inorganic, or mineral matters, besides earthy and 
alkaline phosphates; — for instance wheat, oats, barley, 
and, in fact, all plants of the family of the grasses, must 
receive a certain quantity of potash or mild alkali, in order 
to arrive at maturity and strength. It would be impossible 
to bring any of these plants to full perfection — to repro- 
ductive seed-bearing — ^upon a soil containing neither the 
earth of flints nor alkaline salts : since this salt, silicious 
potash; is never absent from the organism of all such plants 
in a vigorous state. This silicate of potash is a s}>ecies of 
soluble glass ; and is composed of finely-divided flint or 
sand, rendered soluble in vv^ater by the action of the alkali 
contained in the soil or manure ; and in this state becomes 
fitted to be absorbed by the roots of the plant ; afterwards, 
by its living powers, to be appropriated in forming the 
solid frame-work of the stem.^ But it may be asked, from 
what source does the soil derive all this valuable alkali, 
apparently so indispensably necessary to the whole vege- 
table kingdom ?— — The great reservoir of potash is trace-j 

• able to all minerals containing alumina or the earth of clayj 
and as tliese minerals are very widcly-diflused over the 
face of the globe, we have an ample store of this alkali in 

\ all strata ^rived from felspar and clay-slate ;l the former 
containing j|om 17 to 18 per cent., and the latter from 2 to 

• 3 per cen#of potash. Other mineral substances also con- 
tain this alkali, as loam, from H 4^ 4 per cent.; while 


* Silicate of potash exists also in wood and in some peat ashes ; and is 
found in the ashes of all ordinaxily cultivated plants. 
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basalt contains from | to 4 per cent, of potash, and from 
5 to 7 per cent, of soda . — Mica contains from 8 to 5 per 
cent, of soda, and Leoliie from 13 to 16 per cent, of both 
alkalies taken together. The _£reat influence exercised by 
aluminous earth, upon the life and growth of plants, thus 
finds a ready and two-fold explanation ; on the one hand 
from their invariably containing the two alkalies, potash* 
and soda, and on the other from the power or property they 
possess of attracting and retaining both water and ammonia 

from the atmosphere. ^Although aluminous earth is itself 

very seldom found in the ashes of plants, still it yields also 
the earth of flints, which is always present in plants, having 
entered them, as we have before observed, by means of the 
alkalies always present in these particular soils.f 

Since, then, we can prove that all plants abstract both 
alkalies and alkaline earths from the soil, and as one plant 
imbibes twice the amount of another, and three times as 
much as a third, so we have a clear insight of the ygdue of 
the rotation of crops ; especially as nearly all the plants in 

* If upon clay or marl soils vre add quick-lime, wo shall liberate the 
potash they contain : and this gives us a ready test for detecting this alkali 
in argillaceous soils. Thus if 2 parts of marl be mixed with 1 of quick-lime, 
and water added, potash may be found in the liquid after the mixture has 
digested for the space of a day or so. 

t Tlie ashes of various kinds of plants, according to the soil on which 
tliey grow, contain different quantities of alkaline and earthy bases — and in 
some instances these bases are capable «f replacing each other : thus, in 
the salt-worts (plants producing only fossil alkali or soda), when their seeds 
are brought from the sea-coast and sown in our gardens, the plants springing 
ftom these seeds yield both potash and soda ; but the seeds from the garden 
plants, when again sown, produce plants which contain only salts of potash. 
In the same manner magnesia xhay replace lime, and this again take the 
place of magnesia. When lime exists in the ashes of plants in large pro- 
portion, then we find the usual quantity of magnesia to be much diminished; 
and likewise when magnesian earth predominates, then the lime or potash 
decreases. In many kinds of ashes not a trace of magnesia can be detected. 
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the family of the legmnenSy as the Windsor and kidney 
beans, field beans, peas, lucem, lentils, buck-wheat, and 
tares, extract only minute quantities of alkali from the soil 
on which they grow, and scarcely any earthy phosphates : 
hence these plants are said to belong to those which arc 
termed fallow-crops. Indeed it is upon principle more bene- 
ficial to a soil, that it should grow some one of these fallow- 
crops, rather than lie a dead fallow — ^particularly so if it be 
deficient in vegetable matter; for as all these plants draw so 
little upon the soil, and as they all yield vegetable albumen, 
or matter approaching to the white of egg, it is very evident 
that they must, (like plants in their normal growth,) derive 
all their azotised matter, as they do their charcoal, from 
the atmosphere.* Now it is equally demonstrable that 
such plants, if ploughed into the soil, at that period of their 
growth when they contain the most nourishment, viz., at the 
time of flowering, they will enrich that soil with all their 
nitrogenous principles^ and add to it, at the same time, the 
whole of their carbonaceous matter to decompose into rich 
vegetable mould. That plants and trees do not derive 
their nourishment from the humus of the soil, in its 
altered state, is proved by the fact, that immense forests 
are often found growing in soils absolutely destitute of car- 

* There are many i)lants which would seem to be altogether independent 
of the soil and its humm, or vegetable mould, for their nourishment. Those 
gigantic plants — the palms, fem a, awd reeds, whose vegetable remains arc 
still found ill our coal formations,) now growing only within the tropics, are 
a class of plants to which Nature has given the power, by an immense ex- 
tension of tlieir leaves, to dispense with nourishment from Uie soil. These 
plants, then, derive the greater part, if not all their food from the carbonic 
acid and water of the atmosphere. Many of the verdant plants of warm 
climates, are such as possess only a mere point of attachment to the soil, 

^ being indt.pcndcut of it for their growth. Again, Uic plants affording wax . 
' and caoutchouc, attain perfection in the most sterile sands of the tropics, 
where it is impossible they can obtain any nourishment through their roots. 
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boiiaccons matter ; while the extensive prairies of America 
fully ])rove that the charcoal necessary for the sustenance 
of a plant, may be extracted by it from the air. 

Too much reliance has often been placed upon the 
quantity of vegetable matter supplied to soils in the shape 
of manure ; and we frequently hear the practical farmer 
express his disappointment in the results. But the ques- 
tion is, did that very soil — the crop from which had so 
disappointed his ex])ectations — absolutely require such an 
inordinate dressing? or was it deficient of those inorganic 
matters which his crop required? These are questions 
which but a slight acquaintance with organic chemistry, 
would have enabled him at once to decide. W'getablc 
mould, or humus, is a product of the decay of vegetable 
matter; and if we but glance at meadow and forest lands, 
wdiich arc not manured, wc find that instead of a decrease 
of this material, there is, on the contrary, actually an an- 
nual increase. It is not denied that humus is not benefi- 
cial to every soil ; but its leading influence only depends 
upon furnishing, by its progressive decay, a certain portion 
of carbonic acid, for a limited period, to the roots of the 
young plant ; for after the formation of its leaves, the roots 
of the same plant begin to excrete carbonaceous matters 
back to the soil ; thus rendering to it more carbon than the 
plant has previously taken from it : — the true value of all 
vegetable manures depending more upon the relative quan- 
tity of inorganic matters they can furnish to a soil, rather 
than upon any specific quality of the mere fibrous vegetable 
matter itself; however serviceable such humus may be as a 
textural constituent of soils, and as affording carbonic acid 
by gradual decay. 

From these considerations it will be seen, then, that in 
addition to the general conditions necessary for the growth 
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of plants — as heat, the elements of atmospheric air, light, 
and moisture — there are certain other substances which are 
found to exert a peculiar and especial influence on the 
development of particular families, or distinct orders of 
plants; so that before any rational system of agriculture 
can be laid down and acted upon, it is absolutely necessary 
that we should inquire, (since these substances are either 
already contained in the soil, or supplied to it by manure), 
first, of what materials the soil itself is composed — and 
secondly, what arc the component parts, organic and inor- 
ganic, of the manures so supplied. 

‘^The general object of agriculture,” says Liebig, ‘4s to 
produce, in the most advantageous manner, certain qualities, 
or a maximum size in certain parts or organs of particular 
plants. Now this object can be attained only by the ap- 
plication of those substances, which we know to be indis- 
pensable to the development of those parts or organs ; or by 
supplying the conditions necessary to the production of the 
qualities desired. The rules of a rational system of agricul- 
ture should enable us, therefore, to give to each plant, that 
which it requires for the attainment of the object in view. 
The special object of agriculture is to obtain an abnormal 
development and production of certain parts of plants, or 
of certain vegetable matters, which are employed as food 
for man and animals, or for the purpose of industry.” 

To accomplish these ends it is quite clear that the 
wants and habitudes of each family of plants must be 
studied, and the principles of their culture confirmed by 
chemical investigation. Now the means employed for ef- 
fecting these two purposes are veiy different. The same 
authority above quoted thus explains himself, — “ The mode 
of culture employed for the purpose of procuring fine 
pliable straw for Florentine hats, is very opposite to that 
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which must be adopted in order to produce a maximum of 
corn from the same plant and Liebig further insists upon 
the necessity of attending to the nature and composition of 
all manures as applied in the cultivation of particular 
crops, or the produce to be raised from them. Peculiar 
methods must be used for Uie production of nitrogen in the 
seeds ; others for giving strength and solidity to the straw, 
and others again must be followed when we wish to give 
such strength and solidity to the straw as will enable it to 
bear the weight of the cars.’* We must proceed,” he goes 
on to say, “ in the culture of plants in precisely the same 
way as we do in the fattening of animals.” 

That plants cultivated for the use of man and animals — 
seed-bearing plants — do require more than the ordinary 
influences of air, heat, and moisture, and that they depend, 
for their growth and the full development of their seeds, 
u]>on the soil and the manure we supply to them, the ex- 
perience of ages has fully established. What, then, are 
these substances contained in every fertile soil ? and 
what is it that constitutes a barren or fertile soil ? These 
questions admit of veiy easy solution by simple chemical 
analysis ; as each may be detected, separated, weighed, 
and examined. By comparing, then, a few specimens of 
soils, of well-known fertility, with such as are sterile or but 
little productive, it is evident we shall arrive at coiTect con- 
clusions ; for it is certain that nothing less than an accurate 
acquaintance with the.i>ebmposition and characters of a 
standard soil, will enable us to ameliorate a barren one. 
All soils primarily derive their origin from the crumbling 
and wearing down of the fragments of different rocks and 
mountain strata: hence their properties depend on the 
nature of their principal component parts. Three or four 
mineral substances, commonly called earths, for the most 
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part compose onr arable land ; these are clay, sand, lime, 
and magnesia ; and a due admixture of all these is neces- 
sary in order to constitute what may be considered a fertile 
soil. 

In addition to the above-enumerated ingredients of a 
fertile soil, we may include the oxides of iron and manga- 
nese; animal and vegetable matters in a decomposing state, 
and saline, acid, or alkaline combinations. 

If a soil consists of pure sand, or is deiivcd from pure 
limestones, in which there are no other mineral matters 
except flint, chalk, and silicate of lime, we may pronounce 
it as absolutely barren. Now as magnesian earth only 
constitutes a small portion of any soil and is often absent 
altogether, wc must seek for the fertilizing properties of a 
good soil in the argillaceous earth or clay. All the earths, 
which enter into and make uj) our arable soils, arc derived 
from wdiat arc called the primary unstratified and stratified 
rocks. 

Thus in order to trace how our hardest mountain-rocks 
are convertible into other strata, and these strata again 
into fertilizing soils, we have only to examine a piece of 
primitive rock — granite, for instance, by the simple means 
of chemical analysis, and we shall find in it nearly all the 
materials requisite for constituting* the earthy base of the 
finest and most productive soil. Time and the combined 
influences of water, air, heat, and frost, effect the gradual 
segcration and ultimate decomposition of the component 
parts of our hardest mountain-strata, as completely and 
effectually as the more rapid chemical processes. Granite 
consists of three distinct ingredients, viz., quartz, (flint, 
sand or silicious earth,) felspar, and mica. Now both the 
felspar aud mica arc very compounded substances : they 
each contain silicious earth, clay, lime, and the oxide of 
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iron ; but in the felspar, the lime is usually united with 
potash or vcyetahle alkali^ while in the mica the lime is 
conjoined with the earth magnesia^ and the mineral alkali 
called soda. Such are the results of our analysis of granite j 
in wdiich wc discover all the earths, together with potash 
and soda, so necessary to form the bases of our common 
soils. 

Silica — silicious earth, flint, or sand, needs little de- 
scription ; it is distinguished from the other earths by its 
insolubility in cither spirit of salt, aqua-fortis, or oil of 
vitriol ; though it dissolves in the alkalies forming sub- 
stances called silicates ; thus performing all the parts of 
an acid. 

l\ime always occurs in soils in the forai of chalk or 
united with carbonic acid, as carbonate of lime, which is 
easily disengaged from it with eflervescence by most of the 
other acids. It is also found combined with phosphoric 
acid ; it dissolves in nitric acid (aqua-fortis) and muriatic 
acid (sj)irit of salt), foriiiing soluble compounds; and forms 
with sul])huric acid (oil of vitriol) a substance, difficult of 
solution, called gypsum : unlike flint, it is not soluble in 
alkalies. 

Clay^ too, needs little descriptive notice ; when pure, 
it appears as a white jjowder; it is soluble in acids and 
alkaline liquors ; with sulphuric acid it forms our common 
alum. As met with in soils, it contains potash, and often 
ammonia. 

Magnesia exists in soils generally combined with car- 
bonic acid — (the common magnesia of druggists) — it is 
insoluble in caustic alkalies, but dissolves in all the mineral 
acids ; and is distinguishable from all other earths found 
in soils by its ready solubility in solutions of alkaline car- 
bonates, or carbonates of potash and soda saturated with 
carbonic acid. c 
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There arc two well-known oxides of irony tlic black and 
the brow'n ; the former is the scales separated upon the 
blacksmith’s anvil, and the latter the rust formed upon iron 
exposed to the .air. The oxides of iron soiiietimes exist in 
soils combined with carbonic and otlier acids, and are dis- 
tinguished by forming ink with solutions of galls or oak- 
bark and Prussian blue with prussiatc of potash. 

Manganese is a heavy black mineral, and is used in 
bleaching ; it is known from all other substances by evolv- 
ing from muriatic acid a yellow suffocating gas called 
chlorine. 

Vege fable and animal mailers arc known by their sensi- 
ble qualities, and by their properly of being decomposed by 
heat — the animal portion emitting the smell oi‘ burnt wool- 
len rags or feathers. 

The saline compounds found in soils, are common salt, 
sulphate of magnesia (Epsom salt), sometimes sulphate of 
iron (green copperas), nitrates of lime and magnesia, sul- 
phate of potash, .and carbonates of potash and soda. 

The silicious earth in soils is usually combined with 
clay and oxide of iron, or with clay, lime, magnesia, and 
oxide of iron, forming gravel and sand of different degrees 
of fineness. 

The carhonale of lime (chalk) is usually in an impalpa- 
ble form ; but Sometimes in the state of chalky s.and. 

I'he magnesiay if not combined in the gravel .and sand 
of soils, is a fine powder united with carbonic acid. 

The impalpable part of the soil, which is usually called 
clay or loam, consists of fine sand, clay, lime, and magnesia ; 
and is, in fact, usually of the same composition as the hard 
sand, but more finely divided. 

The vegetable and animal matters (and the first is by 
far the most common in soils) exist in different stages of 
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decomposition. They are sometimes fibrous, sometimes 
entirely broken down, and mixed with the soil. 

To form a just idea of the different soils, ii is necessary 
to bear in mind the composition of the comjiound nature of 
granite, and by extending the imagination a few steps fur- 
tlicr, w(3 may conceive difibrent rocks^' in a state of decom- 
position, and ground into parts and powder of various 
degrees of fineness from coarse sand to impalpability ; with 
some of their soluble parts, as potash and soda, dissolved 
ill water, and that water adhering to the mass, and the 
wliole mixed witli larger or smaller quantities of the re- 
mains of vegetables and animals in different stages of decay. 

We have seen, then, that in addition to the calcareous, 
sili cions, and argillaceous earths of the felspar, it contains 
also the oxide of iron and potash. Now as the iron is only 
ill a state of jiartial oxidation, it rapidly absorbs oxygen 
both by its power of decomposing water and from the 


* Tho following tjililr will slio^v pretty accurately the similarity of uom- 
positioii of (lilTcrciit mineral suhstanccs. 



I'LINT 

LIME 

CLAY MAGXESIA 

Clay-slalo ... 

.... 49.23 

5.51 

14.56 

2.21 

IMica 

.... 40,35 

0 to G.l 

36.8 

5.75 

Felspar 

01.20 

6.75 

18.40 

— 

Serpentine ... 

2><.25 

10.21 

6.45 

33.1 

Ilonihlcndc . 

42.21 

12.21 

i;i.9g 

13.74 

In addition to tlic.se suhstaiic<*s — 




niac-k 

Brown 




OxiJt: of Iron. 

Oxide of Iron. 

Totasli. 


Clay-slate contains 

20.7 

— 

4.7 


Mica „ 

— 

7.3 

9.22 & 3 to 

5 per ct. 

Felspar „ 

3.0 

— 

16.95 



Manyanese is found in many minerals, and in masses, as in the grey hydrous 
peroxide, containing 97.811 per cent ; also in 

Common garnet, containing 5.49 per cent. 

Hypcrstlicne „ 5.29 „ 

Homblenda „ a trace to 2.00 „ 

c 2 
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atmosphere. This increase of oxygen augments its bulk, 
renders its texture more friable, and tends thereby mechan- 
ically to segregate the ]>articles of the rock : — the lime 
and the potash are acted upon in their turn by their strong 
affinity for water, and the power they equally possess of 
absorbing carbonic acid from the atmosphere, converting 
the lime into chalky the potash into mild alkali : and these 
causes wc see act both chemically and mechanically. In 
this manner, therefore, the disintegration and decom])osilion 
of {ho felspar and tlie mica is effected : — the former con- 
taining a larger proportion of argillaceous earth — acting as 
a kind of cement to the stone — forms a fine clay now mixed 
with the chalk and mild alkali ; while tlie mica — more 
effectually resisting decomposition — crumbles down and 
mixes with it as sand of different degrees of lineness ; 
but which likewise, in the process of time, yields to the 
same operating influences : ultimately rendering uj) its lime, 
oxide of iron, and magnesia, to commix with the other in- 
gredients of the felspar. Of the quarlz — the least decom- 
posable of the three, from its more simple nature — it 
apjiears in the form of either gravel, flint, or sand, of 
various degrees of fineness ; and as its iron passes, by the 
absorption of oxygen, from the dark or hlack oxide, into 
the brown or red, it is more or less coloured. 

From what lias been said conccriiing the production of 
soils from rocks, it is evident that there must be at least as 
many varieties of soils as there are species of superficial 
rocks — in fact, there are many more ; so that any attempt 
at a scientific classification would be a vain labour. Davy 
laid down the general distinctions as follows : — “ That the 
term sandff^ for instance, should never be applied to any soil 
that does not contain at least seven-eighths of sand and 
that sandy soils which effervesce with acids, should be dis- 
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linguishcd by the name of calcareous mndysoih^ to distinguish 
them from those that are silicioiis. The term clayey should 
not be applied to any land which contains less than one- 
sixth of impalpable earthy matter, not considerably effer- 
vescing with acids. The word loam should be limited to 
soils containing at least one-third of impalpable earthy 
matter, copiously efiervescing with acids : and a soil to be 
considered as l^eaty^ ought to contain at least one-half of 
vegetable mattcr.”'^^ 

All soils capable of cultivation possess, more or less, 
the property of absorbing moisture from the atmosphere ; 
and this in proportion as they contain a greater or less 
(juaiitity of impalpable materials with vegetable and animal 
matter — the most fertile absorbing the largest cpiantity and 
in the shortest given number of hours: hence this quality 
affords us one method of judging of the productiveness of 
land. “ When this power is great, the plant is supplied 
with moisture in dry seasons; and the effect of evaporation 
in the day is counteracted by the absorption of aqueous 
vapour from the atmosphere, by the interior parts of the 
soil during day, and by both the exterior and interior 
during night. The stiff' cLays, approaching to pipe clays 
in their nature, which take up the greatest quantity of 
Avatcr when it is poured upon them in a fluid form, are not 
the soils which absorb most moistuie from the atmosphere 
in dry weather. They cake, and present only a small sur- 

* It is evident Unit there are many iiitcrniediate mixtures of all these ; 
and that until avc liavc more accurate analysts, wc cannot make out a 
scicntilic classification : even the classification of Schubler, recommended 
by Dr, Daubeny, (Journal of the Royal Agricultural Society, vol. 3, 
p. 156,) is defective, as containing no enumeration of the quantity of mag- 
nesian earth, silicates, and earthy phosphates. 

The annexed is Schubler’s Table of the classification and nomenclature 
of soils. 
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face to the air ; and the vegetation on them is generally 
burnt up almost as readily as on sands. The soils that 
are most efficient in supplying the plant with water by 
atmospheric absorption, arc those in which there is a due 
mixture of sand, finely divided clay, and carbonate of lime 
(chalk), and some animal or vegetable matter; and which 
are so loose and light as to be freely permeable to tlie 
atmosphere.” The power of soils to absorb water from tlie 
air, is much connected with fertility. With respect to this 
quality, carbonate of lime and animal and vegetable matter 
are of great use in soils ; they give absorbent power to the 
soil without giving it likewise tenacity: sand, which also 
destroys tenacity, on the contrary, gives little absorbent 
power. 

Davy found 1000 parts of a celebrated soil from Orinis- 
ton, in East Lothian, which contained more than half its 
weight of finely divided matter, of which 11 parts were 
carbonate of lime (chalk), and 9 ])arts vegetable matter, 
when dried at 212° — (water boils) — gained in an hour by 
exposure to air saturated with moisture at the temperature 
of 62°, — 18 grains. 

1000 parts of a very fertile soil from the banks of the 
river Parret, in Somersetshire, under the same circum- 
stances, gained 16 grains. 

1000 parts of a soil from Mersea, in Essex, worth 45 
shillings an acre, gained 13 grains. 

1000 of a fine sand, from Essex, worth 28 shillings an 
acre, gained 1 1 grains. 

1000 grains of coarse sand, worth 15 shillings an acre, 
gained only 8 grains ; while 

1 000 of the soil of Bagshot-heath, gained only 3 grains.* 


* The following Tabic from Schubler, (Journal of the English Agricul- 
tural Society, Yol. 1, page 196), shows the coxnpaxative power of different 
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I have been thus ininulc, but I trust not tediously so, 
in giving a sketch of the origin of soils, their composition, 
nature, and cliendcal characters, with a view of leading the 
practical farmer to a correct estimate, that the intrinsic 
value of any particular soil depends more upon its mineral 
contents tlian it ever can do upon any quantity of vegetable 
manure that may be supplied to it. Farmers have too 
often been led away by early prejudices, and have too 
obstinately followed the steps of their great-graiidsires, 
smiling with supercilious contempt at an)" thing which 
would divert or drive them from their beaten track and 
blind rouiinc. ‘‘Give me plenty of muck, and you may 
try your new-fangled notions yourself,” is a fair specimen 
of the general reply we obtain from a certain class of the 
old stagers; and truly has it been remarked by Professor 
Liebig, that when an otherwise intelligent farmer is asked 
“ in what way and in what manner manure acts, we are 
answered, by the most intelligent men, that its action is 


oarlliy substances lu absorb moisture iu given times; ami will serve to 
illustrate the text. 


Kinds or Eaiitii. 

1000 grains of eart h spread on a sur- 
face of bO sfiuare inchc;s, absorbed in 


12 hours. 

21 hours. 

-In liuurs. 

72 hours. 


(Jrains. 

Grains. 

Grains. 

Grains. 

Silicious Sand 

0 

0 

0 

0 

Calrar(?ous Sand 

2 

3 

3 

3 

(fyj)siiiii l*owder 

1 

1 

1 

1 

Sandy Clay 

21 

26 

28 

28 

Loamy (Jlay 

25 

30 

.31 

35 

Stitr Clay 

30 

36 

40 

41 

Grey imn* Clay 

37 

42 

48 

49 

Fine Carbonate ef I/imc (clialk) 

26 

31 

35 

35 

Fine Carbonate of IMugnesia . . . 

69 

76 

80 

82 

Humus (or vegetable mould) . . 

80 

97 

110 

120 

Garden Mould 

35 

45 

50 

52 

Arabic Soil 

1 

22 

23 

23- 

Slaty Marl 

24 

29 

32 

1 

33 
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covered by the veil of Isis and when we demand further 
what this means, wc discover merel}' that the excrements 
of men and animals are supposed to contain an incompre- 
hensible somethingy which assists in the nutrition of plants 
and increases their size !” The methods employed in the 
cultivation of land, are different in every country and in 
every district; and when we inquire the cause of these 
differences, wc receive for answer, “ that they depend upon 
circumstances.” “No answer,” says Liebig, “could show 
ignorance more plainly ; since no one has ever yet devoted 
himself to inquire what these circumstances are.” 

The revolution, however, of every half eentury ]n*o- 
duces a wonderful change in the habits, manners, and 
customs of a nation : nay the very sentiments and feelings 
of the people undergo a progressive change by gradually 
overcoming old-established dogmas, and throwing off the 
fetters of ignorance and superstition ; and happily in the 
present age a spirit of enterprising inquiry is abroad, which 
promises a more enlightened understanding, and as a con- 
sequence, an enlarged liberality. Scientific institutions 
are multiplying in every part of Europe, and men begin at 
length to apply themselves with sober seriousness to the 
benefits which accrue from the yearly discoveries in science 
and the arts. Among these there is no one branch over 
which science is capable of throwing her light with more 
lustre, than that in which all mankind are equally bene- 
fited, viz., the business of agriculture — the improvement of 
the methods of culture of the soil, and consequent increase 
in its powers of production. There is no avocation, engag- 

• The inscription on statues of the goddess was thus — I am all that has 

been, that shall be, and none among mortals has hitherto taken qff" my veil.’* 
The word “ Isis,** according to some authors, signifies “ ancient, ** — hence 
the inscription. 
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ing the linic and occii])ying the attention of man, in point 
of utility, that can he compared to that of the pursuits of 
agiiculture, — since upon it belongs the j)roduction of our 
food, — on it depend the riches of states, and the prosperity 
of all cominercial enterprise. It is impossible, however, 
that the agriculturist can fully take advantage of the dis- 
coveries in scicnce3 unless he will make himself better 
acquainted with the nature, character, and composition of 
the different soils he is about to cultivate ; as upon every 
farm lu^ will meet with many varieties of soil, and as such, 
demanding ojiposite methods of culture. 

AVcha\e already pointed out the leading component 
])arts ol‘ the soil in general, and we will now explain the 
second point of our inquiry ; or what are the component 
parts of manures, and in what way do they act as, or be- 
come assimilated into, the food of plants? 

There are perhaps no two questions possessing a higher 
degree of importance to the practical farmer, than the 
solution of these inquiries. Of what matters manure (farm- 
yard, the excrements of animals, urine, &c.,) is composed, 
wc can readily ascertain by analysis ; but in what way a 
plant possesses the power of decomposing the compound 
constituents of such manure — as ammonia, carbonic acid, 
water, &c., — is one of those mysteries which is only refer- 
able to what is called the vital principle — for instance, the 
most powerful action of galvanism hitherto known, is found 
too feeble to decompose carbonic acid, and yet a mere 
sprig of any green plant vrill effect such decomposition 
with facility, by simply exposing it to the influence of solar 
light, in water holding this acid in solution. To speculate, 
therefore, upon such an inquiry would be foreign to the 
subject-matter of a limited essay: it being sufficient for 
our present purpose to know that such is the ultimate fact. 
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In the seed of every plant we recognise a certain force or 
power of growth — this force tends to the development of a 
simple germ, and under the favourable influences of air, 
heat, and moisture, surrounded by proper nourishment, 
this germ progresses to a plant; — this force, then, we are 
content to call the vital force ^ or vitality. 

Reverting, then, to farm-yard manure as a principal 
source of supply to our arable lands, we find that its active 
properties and relative value depend upon the quantity of 
nitrogenous matters and inorganic substances it contains. 
As we cannot admit that any single element (as oxygen, 
hydrogen, nitrogen, or charcoal — phosphorus, sul])hur, &c.) 
is generated by the vital principle, it is quite certain that 
every constituent of the body of man and animals is derived 
from plants ; Jill these elements being found in plants and 
soils, and again in the animal organism. Hence all those 
inorganic matters of plants, not required for the support of 
the animal organism, are expelled from it, either in the 
form of liquid or solid excrements. If we collect the pro- 
ducts of the putrefaction of animal matter, we find them to 
consist of carbonic acid and ammoniac al gas, till ultimately 
only a residue remains, which consists chiefly of jdios- 
phoric acid united with lime, and other salts in their bones. 
In this way, then, the carbon or charcoal, and the oxygen 
of the animal tissue are restored to the air, from whence 
the plants derived them ; while the nitrogen and hydrogen 
also unite to escape into the atmosphere in the form of 
ammonia; both these compounds, in the cycle of time, 
becoming subservient to the growth and maintenance of a 
future generation of plants ! 

Again, as the phosphoric acid was primarily derived 
from the soil by the plants, which became assimilated or 
converted by the animal organism into the tissue or sub- 
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stance of bone, so, in like manner, it must be regarded as a 
powerful manure, or essential constituent of plants : hence 
it follows that by exporting this ])hosphatc of lime (bone 
earth) from the soil in the fattening of cattle, we must 
sooner or later impoverish the soil ; and that unless we 
artificially restore it back, it would be impossible long to 
preserve the fertility and productiveness of such a soil. 
Animal matters, therefore, render back ammoniacal salts to 
the soil and air, and the soil becomes regenerated with the 
])hospliates of lime and magnesia, together with other salts, 
by the application of manures containing bone earth as a 
constituenL^ If we examine the com])osition of solid and 
fluid animal excrements, wc ascertain what substances the 
soil receives ndien these anatters arc applied to it either 
alone or mixed, or as they exist in farm-yard and stable 
manures. What then, it may be asked, arc these sub- 
stances in animal excrements, which exert such an influ- 
ence upon vegetation? are all excrementitious animal 
matters of a like nature and power, and do they in all cases 
serve as nourishment to plants by an identical mode of 
action ? — Wc have already shown that the mere vegetable 
fibre of all manures serves only to replace the humus of the 


* riiospliatc of lime (nr hone carlli) may be made arliiieially — thus if we 
place a bit of the inflammable substance called pliosj)horus (which is dis- 
tilled from decomposed bones by the aid of charcoal,) in a little saucer 
placed ill the centre of a common dinner plate, the bottom of which is 
covered with wator, sot fire to the phosphorus by a hot wire and invert a 
glass bell-jar over the plate, we shall find it rapidly filled with a dense white 
vapour, which after a short time will condense on tlie internal sides of the 
glass jar, and become absorbed by the water. This water will now ho 
found to taste q^uitc sour or acid, and if carbonate of lime (chalk) bo 
gradually added to it, till it ceases to hiss, a white powder will fall down, 
which is phosphate of lime : a substance identical with the powder of a 
well-bumt bone. 
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soil, and as a textural constitutent add to its friability and 
power of absorbing moisture from the air, and by its gradual 
decomposition of supplying carbonic acid to the roots of 
the young plant. 

We will here digress for a few pages in order to con- 
sider the effects of green crops, alternate cropping, and the 
chemical action of paring and burning. 

We have before observed (p. 18) that when green crops 
arc to be employed for enriching a soil, they sliould be 
ploughed in, if it be possible, at the time when the flower 
is beginning to appear, for it is at this period that they 
contain tlie largest quanlit}’ oi soluble matter, and that their 
leaves are most active in forming vutritirc matter. Green 
crops, as white mustard^ Indian corn^ lenlilsy buck-wheat ^ 
tares, &c., pond weeds, the paring of liedges and ditches, 
or any kind of fresh vegetable matter, require no prepara- 
tion to fit them for manure. When ploughed in their 
decomposition proceeds slowly beneath the soil ; the solu- 
ble matters are gradually dissolved, and the slight fermen- 
tation — checked by the want of a free communication of 
air — tends to render the woody fibre soluble, without 
occasioning the rapid dissipation of gaseous matter. It 
has been urged against the practicability of this important 
means of enriching the soil, particularly in North Britain — 
first, “The want of a due appreciation of its value; second. 
The lateness of the harvest, and consequent slowness of 
growth between the time of sowing the plants and that of 
ploughing them in ; third. Its being inadmissible except at 
particular points of the rotations in common use; and 
fourth. The carrying out to an unwarrantable extent the 
principle, that green vegetable substances, to be profitably 
employed as manures, ought to be, in the first place, used 
as food for animals.” All these arguments, how^ever, do not 
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apply to the south and west of England, nor to the general 
system of Norfolk farming; and as we know the fact that 
such crops draw but very sparing!}^ from the soil, it will be 
granted, as a matter of course, that ihe amount of 'produce 
that can be so raised is a portion corresponding to ivliat ihe 
crops hare drawn from ihe air^ above what was contained 
by the manure in the soil. Now the decaj" of such vegetable 
matter, when placed beneath the surface of the soil, pro- 
ceeds more or less rapidly according to the com})osition of 
the soil in which it is so buried, and on its greater or less 
])orosily. Thus it will ensue quickly in a calcareous or 
chalky soil ; for the ])owcr of organic matters to absorb 
oxiigen (one of the constituents of air) and to ]>utrefy, is 
much increased by contact with the alkaline constituents, 
and by the general jmroiis nature of such kinds of soil 
which admit of the free access of air. Hence, in heat:y 
adhesive soils, consisting of loam or clay — although such 
crops, when ploughed in, tend to render them more porous 
by a division of parts, and thus materially add to their tex- 
tural character — still the decomposition of the vegetable 
matter proceeds more gradually : the more ira])ervious 
nature of such soils preventing the play of the atmospheric 
oxygen. 

We have before shown that the inorganic substances 
of all plants arc derived exclusively from the soil, and that, 
as each crop removes a certain portion of these, the soil 
must become more or less deteriorated, unless this supply 
can be maintained by the decomposition of mineral matter 
in the soil — which even in those derived from clay-slate, 
basalt, and the felspars, is but a limited source — or by the 
application of such manures containing these inorganic 
substances, obtained from sources foreign to the farm. 

It follows, therefore, that if wc raise a fallow crop, and 
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that this crop draws nearly the whole of its weight from 
the air, and we plough this into the soil at that period of its 
growUi wlicn it is capable of furnishing the most soluble 
and nutritive matters to the soil, we gain all that amount 
of carbonaceous matter to become serviceable, or minister 
to other succeeding cro})s of a more profitable hind. 

Poor soils, that is, such as contain but little decaying 
organic matter, or vegetable mould, arc thus surprisingly 
improved by this means ; and when we considrr that those 
])lants which furnish the most valuable focal for man and 
animals, arc almost all incapable of cultivation on such 
poor soils, while they draw move largely on the soils than 
any other ])lants for llieir support, we must be convinced, 
that if we can, from time to time, raise such a fallow-crop 
as withdraws but little or nothing from the soil, but ex- 
tracts its nutriment from the atmosplicrc ; that by such a 
system we must considerably field to the prod uctiveiK^ss of 
our ])oorer lands. In tlio selection of plants for attaining 
these important ends, the farmer should cmjdoy those 
which grow rapidly; which are chiefly nourished at the 
expense of the air, capable of autumnal growth, and that 
they arc hardy, and suitable to the soil and climate. One 
great advantage obtained by the employment of f/reen crops 
is, that they more speedily and completely decompose than 
dry manures — as long litter and uiifermeiitcd straw'. I'he 
same may be said of these crops or otlicr vegetfiblc matter, 
in a dry state, as then a change has already taken place in 
its sap, which for some time resists the combined action of 
air and moisture ; hence (as w- e shall more fully show here- 
after), mere dry straw ^ w^hen introduced under the surface 
soil, decomposes slowly, requiring to be mixed wuth sub- 
stances capable of more rapid decomposition, as the solid 
and liquid excrements of cattle. This is not the case, how- 
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ever, with green succulent plants, wliich contain in their 
sap, at the time of flowering, not only albumen but other 
azotisecl iiiatlcrs highly susceptible of decomposition ; and 
which, once cominonctul, speedily induces decay in the 
woody and cellidav stYuclurc of l\ic plants. 

Such, then, being the ready susceptibility of succulent 
plants to enter into decomposition, it is obviously of great 
ini])ortancc to ])lougli them in to such a depth as will pre- 
vent llie drying action of the air on the one hand, but at 
not loo great a d(‘])tli lo hinder the access of air, whereby 
to ])revent (b'cay froni tahing jdace; — three or four inches, 
according to the tenacity or permeabilitv of tlie soil, will 
in general suflice for this ])urposc. 'J’he ])referencc the 
fanner may give to such j)lants as ho may use for tlic pur- 
pose of greeii-maiiuring, slioukl depend, likewise, upon the 
circiiinstaiices of season, climate, soil, and rotation, whether 
he selects ])cas, vetches, buck-wheat, aftermath clover, 
lupine, rye, spuirey, rajio, &.c. ; eacli of these may deserve 
a ])rel‘erencc in ])articular localities, of which the practical 
agriculturist will have but little difnculty of judging. 

The breaking up of old pastures is, in one sense, but a 
green-manuring, although fanners generally arc not in the 
habit of viewing it in this light ; for when thus made arable, 
not only has the soil been enriched by the slow decay of 
the plants which have left soluble matters in the soil; but 
tile leaves and roots of the grasses living at the time and 
occupying so large a part of the surface, afibid excrementi- 
tious matters — saccharine, mucilaginous, and extractive — 
the gradual decomposition of which affords a supply of 
food for future plants, by furnishing carbonic acid, which 
is the true source of the carbon, or the base of the woody 
fibre of plants. 

In such strong soils, where the naked fallow is indis- 
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pensable and the seasons are favourable, tliorc can be no 
doubt but that by raising one of the above-mentioned 
crops, in time to be jdoughed in, before tlie season of sow- 
ing winter wheat, would be attended with the best results ; 
not that such an expedient is intended altogether to sin)er- 
sede the system of common manuring, but simply as a 
means of breaking the texture of such soils, and thus in- 
creasing their permeability. In all stiff clay farms where 
the rotation is short, or where, from the want of hillow- 
crops, the sources of other manures are much curtaihid, 
such a system cannot fail to worh much improvement, not 
only in the textural character of the soil itself but in the 
amount of the produce of the future croj) cultivated ; for 
it should be recollected that if wheat is one of the crops 
intended to be grown, it is one most benefited by such a 
system of tillage and manuring. 

It would be impossible in a limited essay of this bind, 
to enter fully into the discussion of any one subject ; but 
connected with fallow-cropping, we will cursorily glance 
at the effects of summer and winter faUowhig, There 
can be no doubt that, except in some instances already 
noticed, the benefits arising from fallows have been much 
over-rated. Thus a summer fallow or a clean fallow may 
be sometimes necessary in lands overgrown with weeds, 
particularly if they are loamy sands which do not admit of 
being pared and burnt with advantage (though by proper 
management no land would be in such condition), but it 
is certainly unprofitable as part of a general system of 
husbandry. In a summer fallow a period is always lost in 
which vegetables might be raised either as food for animals 
or (by fallow crops) as nourishment for the plants that arc 
to succeed ; and in a stiff soil the texture is not so much 
improved as when it is exposed to the effects of a winter’s 
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frost, wlicn the expansive powers of ice, the gradual 
dissolution of snows, and the alternations from wet to dry, 
tend to })ulverize it, and to mix its different j:)arts together. 
Hence the old method of summer fallowing has to a great 
extent, in Norfolk ai least, given place to the cultivation of 
turnips, beet-root, potatoes, and such root-crops as are 
cultivated in drills. Although these root-crops grow best 
in the more friable loams and porous soils, still by the 
system of under-tile drainage, now becoming so general in 
this country, and the use of improved implements of tillage, 
such as the clod-crusher, many of the stiff clays and loam 
soils that were formerly are now made to produce 
fallow-crops ; thus saving a year out of four, without any 
material deterioration of the other crops of the rotation ; 
and at the same time considerably augmenting the amount 
as well as enriching the (piality of the farm-yard manure. 
Nothing will tend more to improve stiff clayey soils than 
thorough drainage ; and the price of draining tiles is 
now no longer an impediment — the increased produce of 
the first two years, not to take into the estimation the per- 
manent value of the land, will doubtless repay the outlay.*' 
The cultivation of grain-cro])s, which upon stiff soils 
recur so frecpiently, often causes weeds to spring up, which 
])artly by shedding their seeds before the gathering of the 
grain-croj)s, and ])artly by the extension of the roots of 
perennial sjiecies (living more than two years), accumulate 

* I have seen a draiii-tilc nianufar lured Ly Mr. T. Cumiijigton of Wis- 
bech, which not only possesses groat strength, but which, from its shape, 
(being a curved firch resting on a firm flat bottom) would bear the w'eight 
of the trampling of a horse without breaking. These tiles arc ] foot in 
length, by 2, to S inehes inside diamcier, and cost 25 to 2S and 30«. per 
llnmsand according to the length and size. There is another drain -tile also 
made by Mr. Cunnington, at the same i>rice and of tlic same size, draw ings 
of which will be found engraved on the plate. 

D 
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to such an extent as to (h niantl a great deal of labour and 
tillage to cxtir))ate llicin from tlic soil. Whenever the soil 
will at all admit, however, of the cultivation of root-cro])s, 
these weeds and roots may be destroyed during the pre- 
paration of the land for these cro]>s, and by the subseejuent 
hoeing and tillage that the cultivation of fallow-crops in 
drills so well admits of. Cases, howevtu*, may occur where, 
from carelessness or mismanagement, land, capable of pro- 
ducing root-cro])S. becomes so infested with weeds as to 
retjuire a whole summer's fallow to clean it effectual- 
1}\ Before we can understand the chemistry of fallow- 
ing, we must consult the physiology of vegc^tabb* life, and 
ask ourselves how or why it is that plants of the same 
species do not thrive u})on the s*ime soil when grown in 
succession ? 

It had been long observed that a fiebl which bad become 
unfitted for the growth of one kind of jdants, would, m^ver- 
Iheless, grow another of a different s]H‘ci<‘s, hence? arose? the 
system of the rotation of croi)])ing ; but as agriculture had 
not sought the ai<l of chemical princi]»les, tin? farmer was 
still left in the dark as to th(‘ cause. Wlien, however, he 
shall understand tlie nahire of the substances vvbicli each 
species of ])lants rccpiircs for its nonrisliment, wlielber to 
be drawn from the soil itself, or derived from mannre; and 
when he shall arrive al the knowledge of what those sub- 
stances are, that one geiieration of plants returns to the 
soil, upon which another can llourish ; then will he duly 
appreciate tliose means of helj) whicdi an incpiiry into 
science cannot fail to supply, and not till then will lie 
understand the art of making a rational application of 
chemical discoveries. 

The experiments of Macaire Princep prove beyond all 
doubt that many plants arc capable of emitting certain 
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extractive matters from their roots, and that those excre- 
tions are griiater during llie night than by day. For 
instance — to come to the jxnnt as to the practice and value 
of the rotation of cro])s, as wheat after peas or beans — if 
we cause a ])lant of the family of the Legmmnis (peas, beans, 
tares, lentils, &c.,) to grow in water, wo shall find that this 
water acquires a brown colour. If, then, we place other 
j)lants of the same species in this waUa*, we shall find that 
they are not only im])eded in their growth, but fade pre- 
maturely. If, however, we cause corn ])lants, as wheat, 
ov barley, to grow in this same water in whicli the legumens 
siclonied, tla^y not only grow vigorously in it, but, after a 
tinu', the breuvn colour of the water biMromes sensibly di- 
niinished ; thus jiroviug that a ceitain ([uantity of the 
excrements of the has been absorbed by th(‘ corn 

pliuits.. 

't he \ lew t:ihen by Decondolle is, that the roots of 
jilanis iiiddbe solidile matter of every land from the soil, 
and tlius necessarily absorb a number of substances which 
are not ada])ted to the purposes of nutrition, and as such, 
iiuist sul)se([iiently bo expelled by the roots and so returned 
to the soil as excrements. Now although the excrements 
of a carniverous animal contain no constituents fitted for 
the nourishment of another of the same sj^ecies, ^^it is 
nevertheless jiossiblc,” says Liebig, that an herbiferous 
animal, a fish or a fowl, might find in them certain undi- 
gest(}d matters capable of being digested in their organism, 
from the very circumstance of their organs of digestion 
having a dilferent structure. This is the only sense in 
which we can concedve that the excrements of one animal 
could yield matter ada])ted for the nutrition of another.” 
'Jdiat this reasoning is correct, no one surely will dispute. 
If then, one kind of plants, by their roots, excrete matters 

D 2 
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back to the soil, which serve as the food of oilier plants of 
a different sjiecies, we obtain at least a mechanical idea of 
the effects of a rotation system of croppinjj. But the main 
question as to what these matters arc ? w hether, as Decon- 
dolle supposes, they arc drawn from the soil, or whether 
they are, in part at least, derived from the atmosphere, 
remains still to be discussed. We have shown that different 
plants withdraw dissimilar materials from tlie soil; one 
plant extracting alkaline, another acid, a third earthy 
phosphates, and a fourth mineral matters, into their several 
structures. Again, \vc see that some plants are almost en- 
tirely independent of the soil for support ; whilst in the 
case of pine -forests, and meadow-land, the soil receives 
considerably more carbonaceous matter excreted by the 
roots, than what the plants derived from the soil. 

It is quite certain that as excrements cannot be' assim- 
ilated or again digested by the plants which rcjccled them, 
the more of these excrementitious matters which the soil 
contains, the less fertile must it be for the plants of the 
same species. These excrementitious matters may, however, 
still be capable of assimilation liy another kind of plants, 
which would thus remove them from the soil, and render 
it again fertile for the first. And if the plants last grown 
also expel substances from their roots, which can be ap- 
propriated as food by the former, it is evident they will 
improve the soil two ways. Now the experiments of 
Macaire Princep afforded, as their main result, that the 
characters and properties of the excrements of different 
species of plants are different from one another, and that 
some plants expel excrementitious matter of an acrid or 
resinous character, others mild substances resembling gum. 
The former of these may be regarded as poisonous, the 
latter as nutritious. The investigations of the same able 
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chemist afford positive proof that the roots, probably of all 
plants, expel matters which cannot be converted in their 
organism cither into woody fibre, starch, vegetable albumen, 
or gluten ; since their expulsion indicates that they are 
quite unfitted for this purpose. Again, it is certain that 
these gummy and resinous excrements could not have been 
contained in the soil ; and as we know that the carbon of a 
soil is not diminished by culture, but, on the contrary, in- 
creased^ wc must conclude that all excrementitious matters 
wliich contain carbon, as gum and resin, must be formed 
from the food obtained by the plants from the atmosphere. 
Let us see what these excrements are, and in how far they 
are produced ? lloth gum and resinous matter, to which 
these excrements are likened, arc compound substances, 
consisting of carbon and the elements of water, produced 
in consequence of the transformations of the food, and of 
the new forms which it assumes by entering into the com- 
])osition of the different organs of the plant. M. Decon- 
dolle’s theory is, properly, but a modification of an earlier 
hypothesis, which supposed that the roots of different 
jdants extracted different nutritive substfinces from the soil, 
each plant selecting that which was exactly suited for its 
assimilation.” According to this hypothesis, the matters 
which arc incapal)le of assimilation by the organs of the 
plant, are not extracted from the soil ; while Decondollc 
considers that these matters are returned to it in the form 
of excrements. Now both these views will explain how it 
happens that after corn, com cannot be raised to advantage; 
nor peas after peas ; but they do not explain how a given 
district of soil is improved and fitted for the growth of 
future plants by such land \s'm^ fnllow^ and how this 
amelioration takes place in proportion to the care and 
pains with which it is tilled and kept free from weeds ; 
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soil. In those soils which contain a large excess of inert 
vegetable matter, the destruction of it burning must be 
beneficial, as the carbonaceous matter and alkaline fixed 
salts contained in the excess of vegetable fibre will be of 
far more ser\dcc to the future crop than such excess of 
vegetable fibre otherwise could be. The process of burn- 
ing renders the soil less compact, less tenacious and reten- 
tive of moisture ; and when properly applied, may convert 
a surface soil that was stiff*, damp, and in consequence, 
cold, into one powdery, dry, and warm ; and far better 
adapted as a bed for vegetable life. 

All soils, therefore, that contain too much dead vegeta- 
ble fibre, and which consequently lose from j to ^ of their 
w’eight by inceneration ; and all such soils as contain their 
earthy constituents in a fine state of division, as the stiff* 
clays and marls, are improved by burning. The. very 
reverse, however, is the case if we apply this process to 
coarse sands in which vegetable matter is deficient, or 
even in rich soils containing a due mixture of the earths ; 
and in all cases in which the texture is suflSciently loose, 
or the organic matter of the soil sufficiently soluble ; in 
such cases the process of torrification never can be advan- 
tageous. It is evident, therefore, that this method of im- 
proving the land ought only to be had recourse to when it 
contains a superabundance of dead vegetable matter on 
the surface, as in the case of a drained marsh or peat. 
Whenever it has been applied to poor silicious sands or 
thin heath land, in which little organic matter is present 
(especially w^here the burning has been followed by over- 
cropping), it is not to be wondered at that such land has be- 
come unproductive. The constituent nature of a heath soil 
considered, it would be a far more judicious method to 
induce a decay of its inert vegetable matter by the appli- 
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cation of lime and farm-yard manure, than to resort to so 
destructiv'c a process as that of burning. 

The beneficial effect, however, of burning strong marl 
and stiff clay soils, rests entirely upon chemical doctrines. 
The advantage of spreading burnt clay and the ashes of 
soils containing iron upon our fields, although so long 
considered incomprehensible, admits of a very simple 
explanation. The virtues of the process were formerly 
ascribed to the great attraction exerted by dry clay and 
ferruginous earth for water ; but it will be recollected that 
common dry arable land possesses this property in as great 
a degree. The true cause of their action is this: — ^Thc 
oxides (rusts) of iron and clay are distinguished from all 
other metallic oxides by their power of forming solid com- 
pounds with ammonia: they therefore absorb ammonia 
from tlic atmosphere and rain water which always contain 
this gaseous substance. In like manner all minerals, con- 
taining clay or the oxide of iron, possess this property of 
absorbing ammonia from the atmosphere, and of firmly 
retaining it in their substance. Thus the peculiar odour 
exlialed by moistening pipe-clays and minerals containing 
clay, with caustic potash, is owing to the presence of am- 
monia. Soils, therefore, which are manured with burnt 
clay and the oxides of iron, act by absorbing ammonia — an 
action which is much favoured by the increased porosity 
of their texture, while they equally prevent the escape of 
the ammonia by the chemical property they possess of 
forming compounds with it. The process of paring and 
burning of such clay soils has also the secondary influence 
already alluded to, viz., that of rendering the land more 
porous, and, therefore, permeable to air and moisture. 
The effects of such conditions are that this absorbed am- 
monia is capable of being separated from these soils by 



48 


every shower of rain, and so conveyed to the roots of tlie 
plants in a soluble state : thus acting over and over again 
the same j)art as if the plants were watered from time to 
time with putrid urine. In those soils containing a largo 
excess of vegetable matter, the operation of burning will 
furnish a large quantity of charcoal, which will not only 
tend to loosen and give porosity to stiff clays, btit it also 
possesses the very remarkable property of absorbing many 
times its own bulk of ammoniacal gas ; indeed, after being 
recently burnt, it is capable (according to Saussure) of ab- 
sorbing ninety times its volume of ammonia, which it 
again readily parts with on moistening it with water. 
Decayed woody fibre approaches very nearly to charcoal 
in this power. Decayed oak-wood, previously dried, absorbs 
seventy-two limes its volume of ammoniacal gas ! Tliese 
facts explain in the most satisfactory manner the further 
action of vegetable mould, which is woody fibre in a de- 
cayed state ; for not only does it furnish carbonic acid, but 
it acts a further or secondary part in absorbing and retain- 
ing ammonia and water; thus supplying the plant with all 
tlie essential requisites for its growth and devcloj)mcnt — 
water, carbonic acid, and ammonia, containing all the 
elements necessary for the support of animal and vegetable 
life! 

Resuming our subject (p. 34) on the action of animal 
excrements — ^it was formerly supposed that the action of 
the solid excrements of animals depended upon the decom- 
position or decay of inorganic matters, which replaced the 
humus or vegetable mould, and on the presence of certain 
compounds containing nitrogen, which assisted in the pro- 
duction of gluten and other substances abounding in this 
element. The solid excrements of animals, however, are 
found to contain too small a portion of nitrogen to act any 
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]>rorainent part in the nutrition of plants. We may form,” 
says Liebif^, “a tolerably correct idea of the chemical 
nature of the animal excrement without further examina- 
tion, by comparing the excrement of a dog with its food. 
When a dog is fed wdth flesh and bones, both of which 
consist of organic substances containing nitrogen, a moist 
white excrement is produced which crumbles gradually to 
a dry powder in the air. This excrement consists of the 
])h()sj)hate of lime of tlio bones, and contains scarcely one 
ljundredth part of its weight of foreign organic substances.” 

The lihe com])arison holds good in respect to the solid 
excn'inenls of all other animals, as contrasted with their 
food : the j)rocess of nutrition extracting nearly the whole 
of the nitrogem from the food, in order to increase the 
animal structure or to su]>ply its w^astc ; and this being the 
case, the excrements must necessarily contain less of this 
element than what existed in the food consumed. Thus 
JOO j)arts of dried horse-dung (equal to 400 parts of fresh) 
contain only O.B of nitrogen. Calculating that the animal 
from which this dung was voided, to have been fed upon 
beans, oats, and hay, (the beans especially abounding in 
nitrogen,) w^e must be satisfied how little such dung can 
exercise any pow^erful influence on the development of corn 
plants. When, however, this dung becomes mixed with 
the liquid excrement or urine, as it does in stable manure, 
it becomes a material possessing a much greater powder, 
inasmuch as it now" contains a larger amount of nitrogenous 
substances, or animal salts and compounds, containing this 
element in abundance. If we analyse the urine of a horse, 
w’^e find it composed, in 1000 parts, of a peculiar anamalised 
substance called urea (7 parts); a peculiar acid called 
hippuric acid, united wdth soda, (24 parts) ; and various 
other salts and water (969 parts.) Now all these solid 
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matters of the urine contain a large amount of nitrogen. 
During the decomposition of urine — in other words, when it 
becomes putrid, it undergoes a change, giving rise ex- 
clusively to the production of ammoniacal salts ; while the 
most important compound, urea, is converted into carbonate 
of ammonia. In human urine we find as much as 8 per 
cent, of urea, and more than 2 per cent, of ammoniacal 
salts, with about 1 per cent, of inorganic matters, which 
must act a very important part in the soil, by supplying 
soluble food to the plants growing in it, — in other words, 
by enabling the plant to form gluten in the seeds, as in 
wheat, rye, and barley. Hence, when we employ animal 
manure in the culSvation of grain and those vegetables 
which serve as provender to cattle, it affords a convincing 
proof that the nitrogen which is found in the seeds, &c., 
of such food, is derived from the ammonia which such 
manures contain. 

Gluten is a substance possessing highly nutritive qual- 
ities ; and predominating in wheat over all other grain, 
causes it to rank highest in the scale of vegetable food. 
This gluten contains nitrogen, and as any particular wheat 
or other grain contains more or less of this substance, in 
such a ratio is it valuable as food.* It is evident, therefore. 


♦ The analysis of different kinds of Wheat affords according to tlic soil 
and season, very striking differences in the quantity of gluten, or thus — 


French Wheat contains 12.5 (Proust.) 

Bavarian ditto 24.0 (Vogel.) 

Winter Wheat 19.0 (Davy.) 

Summer ditto 24.0 „ 

Sicilian Wheat 21.0 „ 

Barbary ditto 19.0 „ 

Meal of Alsace Wheat 17.3 

Wheat — grown in the Botanical gardens of Paris — . . 2C.7 
While a specimen of Winter Wheat only yielded 3.33 per cent, of 
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that if we apply a manure rich in compounds, containing 
nitrogen and other inorganic substances, we shall augment 
the production of the grain as well as increase the amount 
of the gluten which such grain contains. The action, then, 
of all manures of animal origin, in as far as regards the 
appropriation of nitrogen by the plant, is entirely depend- 
ent upon the cpiantity of ammonia or its compounds 
which such manures can generate. Let us, for example, 
contrast the difference between the same kind of wheat 
grow 11 upon a soil manured with cow-dung, and the same 
soil manured with human urine: — 100 parts of wheat from 
the cow-dunged soil yielded 11.95 of gluten and 64.34 per 
cent, of starch ; whilst 100 of wheat from the urinised soil 
afforded a maximum of 35.1 per cent, of gluten. Here then 
we see that the different modes of culture produced differ- 
ent results : cow^-dung containing only a very small quan- 
tity of matters yielding nitrogen — the urine supplying this 
clement in abundance. 

Reverting to farm-yard manure, we wdll summarily ex- 
amine its nature and composition. Taking it as a whole 
w^e may consider it as a varied mixture of fermenting or 
fermented litter and straw, with the solid and liquid excre- 
ments of cattle. Now as these excrementitious matters 
abound in all the fertilizing elements of plants, we will 
endeavour to trace their source. We see by the food con- 
sumed by men and animals that they increase in size and 
weight from the earliest period of their existence until they 
have attained full maturity. Every constituent part of the 
animal organism, w’e again repeat, must then have been 
primarily derived from the vegetable kingdom ; since we 

gluten. — Such great discrepancies must be owing, or referable, to some 
cause either in the composition of the soil or the quality of the manure 
made use of in their cultivation. 



cannot admit of any one element being generated by tlie 
vital power or principle,^ We have shown, too, that tliose 
inorganic matters which are not immediately rcciuired for 
the purposes of nutrition are voided as excrements. Four 
elementary bodies compose all the organised parts of 
animal and vegetable structures. Charcoal and the ele- 
ments of water (oxygen and hydrogen) constitute the 
greater part of all vegetable matter ; while these same ele- 
ments united with nitrogen form or compose all animal 
structures. All vegetables, however, contain more or hiSs 
of an appreciable portion of nitrogen or azotised matter — 
which if it does not absolutely enter into the composition 
of a particular organ, is, nevertheless, found in the fluids 
which circulate through it. Thus the starch of wheat is 
destitute of nitrogen, but it exists in the gluten of this 
grain.t The analysis of hay shows it to contain about one 
per cent, of nitrogen. 

Nitrogen is contained in the sap of j)lants, and is an 
essential constituent of vegetable albumen, and indispensa- 
ble for its production ; it is also contained in the seeds and 
fruits of all plants. Indeed from the quantity of nitrogen 
contained in different substances used as aliments, their 
relative nutritive qualities may bq deduced. This fact is 
clearly made out in Uic following table, translated from 


* Vitality is the power which each organ of a plant or animal possesses 
of constantly reproducing itself; for this it requires the supply of substances 
which contain the constituent elements of its own substance, and arc capa- 
ble of undergoing transformation. All the organs together ^ cannot generate 
a single element, as carbon, nitrogen, or a metallic oxide. 

t Gluten is easily separable from the flour of barley, wheat, or rye, by 
making it into a paste and washing it imdcr a stream of w'atcr ; the slarcli 
separates as a fine milky powder, leaving a tenacious substance in llic 
hand : — this is the gluten. 
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13ousf>ingault (/Immles de Chimie, Nov., 1836). It merits 
the attention of every stock fanner. 


Substances Comparei). 

Per centage of water | 
lost in drying at 212 I 
deg. Fahrenheit. | 

Per centage of 
Nitrogen in the dried 
substances. 

Per centage of 
Nitrogen in the sub- 
stances not dried. 

Theoretical 
Equivalents. I 

Practical 

Epuivalents. 

100 parts of (Jood Hay being 
taken as a Standard. 

Common hay 

11.2 

1.18 

1.04 

100 

100 

Hay, rod clover, cut in flower 

16.6 

2.77 

1.76 

60 

90 

(flover, green 

.... 

.... 

0.50 

208 



Lucerne, hay 

16.6 

1.66 

1.38 

75 

90 

Ditto, green 

.... 

.... 

0.38 

347 


Vetch halm, dried 

11.0 

1.57 

1.41 

74 

83 

Wheat straw 

19,8 

0.30 

0.20 

520 

400 

Jlyc straw 

12.2 

0.20 

0.17 

611 

400 

Oat straw 

21.0 

0.36 

0.19 

547 

400 

Ihiriey straw 

11.0 

0.26 

0.20 

520 

400 

Potatoes 

92.8 

1.80 

0.37 

281 

200 

Jerusahmi artieliokes 

75.5 

2.20 

0.42 

248 

205 

Cabbages, hearted 

92.3 

3.70 

0.28 

371 

429 

Carrots 

87.6 

2.40 

0.30 

347 

319 

Mangle-wurzel 

90.5 

2.70 

0.26 

400 

397 

Turnips 

91.8 

2.20 

0.17 

612 

607 

Leans 

7.9 

5.50 

5.11 

20 


Peas, yellow 

16.7 

4.08 

3.40 

31 

30 

French beans, white 

5.0 

4.30 

4.08 

25 


Lentils 

9.0 

4.40 

4.00 

26 


Vetches 

14.6 

5.13 

4.37 

24 


Rape cake 

10.5 

5.50 

4.92 

21 


Maize 

18.0 

2.00 

1.64 

63 

59 

Ruck-wheat 

12.5 

2.10 

2.10 

50 


Wheat 

10.5 

2.38 

2.13 

49 

27 

llye 

11.0 

2.29 

2.04 

51 

33 

Barley 

13.2 

2.02 

1.76 

59 

54 

Oats 

1 12.4 

2.22 

1.92 

54 

61 

Wheat flour 

12.3 

2.60 

2.27 

46 


Barley flour 

1 13.0 

2,20 

1.90 

55 

... 


The first three columns require no explanation. The 
fourth, entitled iheoretical equivalents^^ shows the 
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weight of each aliment, which is equivalent to, or can re- 
place 100 parts of good hay. The numbers in this column 
are calculated from the quantity of nitrogen contained by 
the different aliments in their natural state, and the chief 
interest in the table is the comparison of the numbers thus 
found, with those of the fifth column entitled practical 
equivalents?^ These practical equivalents indicate the 
weight of each aliment required to maintain an adult 
healthy animal for a given time at a uniform weight — the 
same standard being adopted as in the fourth column. 

These examples of the quantity of nitrogen found in 
different aliments, will be sufficient for our present inquiry, 
our object being to examine the inorganic matters found in 
the dung of animals. If we take the analysis of the ex- 
crements of different animals living upon vegetable food, 
w’e shall arrive at what substances the soil receives thVough 
their means. Thus 1000 of horse-dung dried at a little 
above the boiling heat of water, lost 714 parts of water 
and left 286 of a dry vegetable mass, which when burnt 
left 17 parts of ashes ; and these, when subjected to ana- 


lysis, gave 

Silicious earth 6.4 

Phosphate of lime 0.8 

Carbonate of lime 3.0 

Phosphates of magnesia and soda 5.8 


16.0 

The following table of Boussingault contains substances, 
several of which are almost exclusively used as the food 
of man — wheat-flour being taken as the standard, and esti- 
mated at 100 : as the leaves of cabbages, the roots of car- 
rots, and potatoes, may be ground down into powder, when 
dried at the heat of boiling water (212®); these dried 
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matters arc, in the table, designated flour. The equivalents 
arc all theoretical, that is, they are calculated from the 
iritrogen they contain, and the numbers express the weights 
of the respective substances that are equiv alent to 100 parts 
of wheat flour : — 

SubsfAUcos. Equivalents. Substances. Equivalents. 

AVlioat Flour 100 j Haricots, White 56 

Wheat 107 I Lentils 57 

Flour of Barley 119 j Hearted Cabbage, White 810 

Barley 130 | Flour of ditto 61 

llyc Ill ] Potatoes 613 

Buck-wlicat 108 | Flour of ditto 126 

Maize 138 \ Carrots 757 

Beans 41 | Flour of ditto 95 

Peas, Yellow 67 j Turnips 1335 

After a very careful analysis of the ashes of horse-dung — 
the animal being fed upon bran, oats, and hay — I found, 
as indeed what I had calculated upon, a much greater 
])roportion both of alkaline fixed salts and earthy phos- 
])hates ; the bran accounting for the greater proportion of 
the hitler compounds. Thus 100 grains gave — 


Sulphate of potash 5.25 

Common salt and muriate of potash 15.00 

Phosjihaie of lime (bone earth) 14.50 

Phosphate of soda and magnesia 16.25 

Carbonate of lime (chalk) 14.75 

Silicious earth (fine flint) 83.00 


Sulphate of lime (gypsum) with oxide of iron 1.00 

99.75 

The above cxamjdes will be sufficient to show us the com- 
position of the ashes of dung ; but it is evident they do 
not furnish us with the amount of nitrogen contained, upon 
wdiich much of the value of all manures depends. 

E 
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The three following analj^ses exhibit the organic com- 
position of (lung, with the amount of ashes ])er cent. The 
first is from Liebig, the second and third are by Boiissin- 
gault, (Annales de Chimie^ t. Ixxi, pp. 122 and 134.) 



SoliM excrement 
of a cow. 

cxcivmont 
of ii milcU cow. 

excrement 
of (1 horse. 

Carbon 

44.00 

42.8 

38.7 

Hydrogen 

5.84 

5.2 

5.1 

Oxygen 

34.17 

37.7 

37.7 

Nitrogen 

3.59 

2.3 

2.2 

Ashes 

12.40 

12.0 

16.3 


100.00 

100.0 

100.0 

Water 

609.22 

610.3 

404.2 


709.22 

710.3 

504.2 


It is necessary, however, here to remark, that the . above 
analyses do not furnish a fair contrast between the excre- 
ment of a cow and that of the horse, inasmuch as equal 
weights of dung were not employed ; it, however, shows 
us that five parts of horse-dung, provided none of its con- 
stituent parts be lost by fermentation, are quite ecjual to 
seven of the dung of cows and oxen. By referring to the 
two analyses of the excrement of the milch cow, and the 
one not giving milk, it will be seen that the dung of the 
latter is far richer in nifrogen: this element being with- 
drawn to furnish the albumen or curd of the milk. Again, 
for the same reason, the urine of a milch cow contains less 
nitrogen than that of a cow which does not yield milk. It 
is a well known fact, too, that a cow giving a plentiful 
supply of milk, cannot be fattened — the constant drain 
upon the system of the animal, preventing the accumula- 
tion of fat and muscular fibre. 

The solid as well as liquid excrements of homed cat- 
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lie contain, comparatively, a large proportion of potash ; 
indeed, all the potash contained in the food consumed by 
them, is again discharged in their excrements. The same 
may be said of the dung of the horse, and that of the sheep: 
the dung of oxen and sheep supplying the soil with silicate 
of potash, and some salts of phosphoric acid — the excre- 
ment of the horse, also, affording silicate of potash, with a 
large per-centage of lime, soda, and magnesia. If, then, 
the litter of these animals be fairly commixed with their 
solid and liquid excrements — the straw of such litter, also, 
affording both silicate of potash and earthy phospliates — 
and this straw-litter be putrified, or thoroughly fermented, 
this silicate of potash and these phosphoric salts arc pre- 
cisely in the same condition, as adapted to the service of 
plants, as they were previous to their being assimilated by 
the animal organism. If, therefore, the farmer will make 
the most of his manure — if he will be guided by rational 
])rincii)lcs, in the collecting and preserving of such manure, 
by fixing its ammoniacal salts, it is evident the soil of his 
corn-fields will alter but little; as he will thus restore to 
it all the salts but those exported in the shape of cattle 
and grain. This loss, then, in every well-tilled farm, if he 
would maintain its productiveness, must bo supplied cither 
by fallow, by laying it down in grass, or by the judicious 
application of some compound inorganic manure, contain- 
ing silicates and earthy phosphoric salts. In the analysis 
of the urine of swine, wc discover a large quantity of phos- 
phate of magnesia and ammonia — hence the value of pig 
manure for white crops. It is the urine of animals, indeed, 
commingled with their solid excrements, and absorbed by 
the litter, which forms the active as well as most valuable 
part of their manure. The urine of animals may be kept 
till its ammoniacal constituents decompose, or until it be- 

E 2 
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comes almost i)utriil, ^vilbolli sensibly evolving the ammo- 
nia ; but when it is mixed with their dung and the litter 
of their stalls, it im]>arts to them the power of becoming 
j^ungent, or of emitting free ammonia. The urine of all 
animals is found to diilbr according to the age, condition, 
and habits, the nature of its food, and the water it drinks. 
The urine, however, under all circumstances, is highly 
valuable ; and as we have already shown that the urine of 
horses, oxen, and swine, is particularly rich in silicates 
and phosphates, so it behoves the hirmer to adopt every 
means within his power, to guard especially against any 
loss of this highly fertilizing compound. If he will be at 
the pains to examine the analysis^ of the urine of the 
horse and cow — bearing in mind that all the compounds 
enumerated are the direct food of plants — he will discover 
the incalculable loss he has annually sustained by allowing 
this liquid, together with the drainings of his dung-heap, 
to run to waste. This loss, undoubtedly, has arisen Irom 
the farmer having under-estimated the value of urine as a 
manure ; but when he is told that less than 20 ])arts of 
the urine of a horse, 55 of that of man, and 90 parts of the 
urine of horned cattle, are each equal to 100 parts of good 
farm-yard manure, he will surely, in future, adopt the 

* 1000 Parts Urine or a Cow. \ 1000 Parts Urine or a Horse. 


? 


Urea (rich in nitrogen) 

40 ^ Carbonate & pliosphatc of lime 

11 

Lactate of ammonia, &c 

30 ^ Carbonate of soda 

30 ^ Hippiirate of soda 

150 < Muriate of potash 

9 

Phosphate of lime 

21 

Muriates of potash & ammonia 

9 

Sulphate of potash 

GO 1 Urea (rich in nitrogen) 

7 

Carbonates of potash & ammonia 
Water 

40 \ Mucilage and water 

G50 

910 

1000 

1000 
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recomni delations of science, by collecting it in proper 
reservoirs, and fixing its ammonia by gypsum, or sulphuric 
acid (oil of vitriol.)-^* Thus 50 head of cattle will produce 
suflicient ammonia, which when saturated with sulphuric 
acid, will manure 43 acres of land ; and if we allow Ijcwt. 
of the mixed alkaline fixed salts to an acre of grain-croj> 
or grass — a dressing amply sufficient — then, as every head 
of adult cattle annually produces BOOlbs. of such salts, so 
50 such cattle would jiroducc C tons, 18 cwt. of these salts, 
a quantity quite sufficient to dress 92 acres. Indeed, if we 
estimate the value of animal urine from the nitrogen alone 
whicli it contains, it is a far more valuable substance than 
most practical men have thought it. 

Now as hay contains about one per cent, of nitrogen, 
Jind as' an ox maybe calculated to consume from 25 to 
2Rlbs. of hay daily, it is evident that from 4 to 4} ounces 
of nitrogen must be assimilated. This would funiish 5 
ounces 3 drachms 42 grains of ammonia. This amount of 
ammonia entering into the com])osition of the fleshy part 
of the animal, would furnish about H^lbs. of muscular 
fibre — a quantity larger than its daily increase in weight ; 

* ItoussiiiiiiiuU found tliat a mikdi cow, plviiic; ly.SlLs of milk per day, 
voided in 21 hours abi/ve iSlbs. of urine, or Cobslhs. i)or animin, of wliieli 
(lie lixed alkaline and eariliy salts alone would amount to 30t)lbs. ; coiisist- 
of ])hosidiate of lime, inurialo, snlplialc, and carbonate of potash. If, 
how<‘ver, we lake Boussin fault’s estimate of the quantity voided to be cor- 
rect, we shall iind, by calculating at 4 ivercont. llic quantity of urea (13190) 
convertible into eaibonatc of ammonia, tliat a nirmer feeding 50 adult cattle 
Avould p«.)ssess a local source of ammonia equivalent to 26391bs. (assuming 
tlie urea to yield only oiie-fiftli of free ammonia,) which when lixed by 
iieiitralisiiig it with sulphuric acid (oil of vitriol) would yiedd 724r)lbs., or 
3 tons 4^ cwt. of solid sulphate of ammonia. Tliis amount of sulphate of 
iunmonia, allowing I j owl. to the aero, would suffice to dress 43^ acres of 
grain-crop after lea, Avilh a certainty of adding largely to the return both of 
grain and straw. 
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this rctliindanl ainiiioiiia, or nitrogen, is then eliminated, 
or excreted, by the kidneys, as the potash of the food is 
from the bowels,. 

Supposing, then, we only obtain I part of dry matter 
from 100 of fresh cow-dung, we might argue that 28lbs. of 
hay would exercise an equal influence upon the growth of 
plants as 100 of recent cow-dung; but this is 0 ])posed to 
all experience ; the nitrogen must, then, be sought for in 
the urine. As 18 lbs. of urine are equal to 138,2 JO grains, 
this quantity will yield 5531 of urea and 284 of ammonia, 
(in combination with benzoic (hippiiric) and lactic acids, 
forming salts,) so that we obtain, as a whole, 1308 grains 
of ammonia, or a quantity equal to 2 ounces 7 drachms 18 
grains. Now as these 1308 parts require 3200 of sulphuric 
acid, to produce a fixed or neutral salt, so by collecting 
this urine in proper tanks, and keeping it acid by oil of 
vitriol, we secure more than Oiozs. of sulphate of ammonia, 
as the daily yield. We see, then, that the urine of a single 
cow, properly preserved and fixed by vitriol, will furnish 
in the course of one year, 1 cwt. lOOlbs. 3 ozs. 6 drs. of this 
salt: a quantity sufficient to dress Ij acres of land. 

If we digest horse-dung with water, we obtain a yellow- 
looking liquid ; and by evaporating this liquid, we find it 
to contain, besides some vegetable matter, from 3 to 3^ per 
cent, of phosphate of magnesia and salts of soda. U])on 
treating the undissolved portion of this dung with hot 
spirit of w’ine, we obtain a resinous matter, nearly similar 
to what is found in the gall of the animal, while the resi- 
due is little or nothing more than dry vegetable matter, 
which burns away without emitting any peculiar smell. 
The ashes left by the combustion of 100 parts of dry horse- 
dung, we have already seen, amount to from 12 to 16 per 
cent. : consisting principally of phosphate and carbonate 
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of lime and magnesia, contained in the corn ; and silicate 
of lime and ])otasli, as chiefly existing in the hay and 
straw : so that by 1 i to 2 tons (3360 to 44801bs.) of fresh 
horse-dung (equivalent to only 120 or 140 of dry dung,) we 
add to the land from 730 to 9401bs. of vegetable matter 
and altered gall, and from 150 to 2781bs. of difiereiit saline 
substances and inorganic matters, according to the nature 
and quality of the food consumed. It is, then, to tlie 
amount of the saline and inorganic parts found in the ashes 
of plants, and contained in manures, that we must chiefly 
look for their value in promoting vegetation : inasmuch as 
these compound saline substances form part of the compo- 
sition of the hay, oats, beans, cake, turnips, straw, &c., 
with which the animals may be fed* 

The dry dung of oxen, sheep, and black cattle, yields 
as inuch as from 8 to 25 per cent, of inorganic matters, 
consisting of phosphate and silicates of lime and potash 
and common salt — according to the fodder, or ])rovcnder, 
su])]>lied as food. That the quality of the food enhances 
the fertilizing power of the manure, is a point of fact, no 
])ractical farmer will deny. As we have already remarked, 
that the whole of the alkali contained in the food of oxen, 
is again discharged in their excrements, so the same fact 
may be noticed as regards the other inorganic constituents 
of their food, either when they are not adapted to enter 
into their organization, or when they arc present (as in 
corn and cake) in superabundance. Hence, by the food of 
the animal, we increase or diminish the value of its manure. 

In many parts of the country the little farmers have 
burnt the dry dung of cows for fuel; and we may often see 
the ashes of such cow-turf, instead of being carefully hus- 
banded, thrown into some adjacent ditch, or scattered by 
the road-side hedge. 
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The dung of horned cattle, however, fed upon oil-cake, 
is particularly rich in earthy phosphates — more of these 
substances existing in such food than can be taken up by 
the animal organism ; hence the excess is discharged with 
their faeces, and is in a state or condition exactly adapted 
for assimilation by future plants. 

We have before observed, that the value of any manure 
may, in a great measure, be founded upon the relative 
quantity of nitrogen it contains ; and it is upon this prin- 
ciple that the table of MM. Boussingault and Paycn is 
drawn up . — {See Annalcs de Chimie cl de Physique^ ^me. 
Serie^ t. iii, p. 65, et t. vi, p. 449.) 

If we examine Boussingault’s tabic, we shall find 
that the excrements of horned cattle, sheep, and horses, 
contain at most but a very small quantity of azotised 
matter, (nitrogen,) and that all manures of this kind, 
are, in such respect, of a very variable and relative value ; 
but on reviewing their composition, we are enabled to 
determine upon what soils they arc best adapted. Thus, 
in soils consisting chiefly of lime and sand, and which 
contain little or no silicate of potash, and phosphates of 
lime and magnesia, the manure of black cattle and horses 
will supply the deficiency, and, indeed, upon such soils, 
are quite indispensable ; but their value must necessarily 
be much less, when applied to soils containing an excess 
of clay ; as all soils derived from the rocks called basalt, 
granite, porphyry, clay-slate, and even mountain-limestone, 
contain the alkali, named potash, in considerable quan- 
tity : to such soils a compost manure made of human ex- 
crements, and containing mineral salts, (as gypsum and 
Epsom salts,) would promise an ample return for the out- 
lay, as such a compost would furnish the necessary phos- 
phates and magnesia, of which such soils are deficient. 
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This brings me to advert to the culpable neglect of 
allowing privy-soil to drain aw'ay : the generality of privies 
attached to old farm-houses in the surrounding counties, 
being placed in some convenient locality, over, or empty- 
ing into, the garden ditch, where this valuable soil becomes, 
in the process of time, gradually dissipated, or, finding its 
way to the larger water courses, is ultimately conveyed to 
llic sea ! 

If the farmers would annually contract for all the night- 
soil of the villages and sunounding towns, and mix this 
with powdered chinch, or chalk, soot, or charcoal, coal 
ashes, and gypsum, they might preserve such a compost 
for any length of time unimpaired, and yet deprived of all 
noxious cflliivia. All the farmer would have to do before 
using it, would be to mix it, if too moist, with as much dry 
mould or ashes, as will render it friable, and consequently, 
capable of being drilled w ith the seed, or sowm broad-cast.*^ 

In like manner it behoves every farmer to sink a dung- 
reservoir in some ]»art of his farm-yard; not only to collect 
the drainings of his manure, but by means of properly con- 


* According to the aualysij? of Berzelius, 100 parts of human faeces, 
coutaiii, 


Berzelius. 

i 

Playfair. 


Alhiimon, or mailer sinalo-1 

0.9 1 

' According to this chemist 400 parts 

goiis to the white of egg) 

! of human faeces leave 

100 of 

Bile 

0.9 1 

: solid matter, consistmg of — 

Mucilage, fat, and other") 

‘"1 1 

\ Carbon (charcoal) 

45.24 

animal matters j 

Hydrogen 

6.88 

Saline matter 

1.2 i 

Nitrogen (average) 

4.00 

Undecomposed food 

Water 

7,0 1 

73.3 j 

Oxygen 

30.30 

la 




lO.iO 


100.0 \ 


100.00 


The ashes of tliesc experiments contained both phosphate of lime and 
magnesia. 
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structed under-drains, to conduct the whole of the urine 
from his cow and bullock-sheds, stables, pig-cotes, &c. 
When the farmer shall be told the fact, that 56 pints of 
human urine contain as much azotised matter (nitrogen) as 
is contained in 3 cwt. of cow-dung, or 6^ cwt. of fresh 
horse-dung, he may form a tolerably correct estimate of the 
value of preserving this important part of manure as ef- 
fectually as possible. Hence, in the construction of houses 
for cattle, and courts for manure, the most complete ar- 
rangements should be made for conveying all the urine of 
cattle, by means of proper drains running the whole length 
of his cow-sheds, stables, and pig-cotes, into one or more 
common reservoirs ; so placed and constructed as to re- 
ceive, also, the whole of the liquid from the dung-heap 
and farm-yard. 

The urine and water of dung-hills, otherwise too often 
allowed to drain away, or collect in pools, there speedily 
to decompose, and thereby lose nearly two-thirds of its 
virtues, may be thus collected, and all its valuable ammo- 
niacal salts and azotised compounds, preserved by simply 
adding, from time to time, either a little calcined gypsum 
(plaster of Paris), about one peck or one and a half stone 
to every 60 gallons, or stirring into the urine a quantity of 
sulphuric acid (oil of vitriol), sufScient to keep it slightly 
acid : — a point easily ascertained by testing a small portion 
of the liquid with a little pinch of powdered chalk — if the 
chalk sinks through the liquid without hwlng^ it is a proof 
that the liquid of the tank is not sufficiently acidulated. 
These tanks, when full, may be emptied by means of a 
portable pump, and the liquid now containing sulj)hate of 
ammonia, (one of the richest fertilizers we possess), may be 
either applied by the water-tank cart to the meadow-land, 
corn in soring, or over the compost dung- 



65 


hill during winter. By this means the water only is 
evaporated, as the ammonia, now a fixed salt, becomes in- 
corporated with the organic matters of the manure, or in 
case of the meadow, presented to the direct influence of the 
roots. The farmer is little aware of the great loss he an- 
nually sustains, by allowing the liquid of his farm-yard 
and dung-hill to drain away, or collect in pools, there to 
become stagnant; nor can he rightly estimate what he 
would gain by strewing gypsum, twice a week, over the 
litter of his crew-yard, stables, piggeries, and cow-sheds, as, 
also, over each layer of his dung-hill, as he, from time to 
time, cither carted his manure or turned it over to excite 
its fermentation. The quantity to be strewn over such 
manure, must depend upon the quantity of dung and 
mantirc produced — to every 10 cart-loads (calculating each 
at 15 cwt.) one bushel of the j)Owdered gypsum may be 
added — this is about one part to 200, by wxight, suppos- 
ing the bushel of gypsum to weigh 6 stones 5 pounds. — 
The same quantity of gypsum may be again added on 
turning over the dung-heap during its fermentation. 

Now the feimentation, and consequent decomposition 
of manure, as it takes place under ordinary circumstances, 
is always attended with the evolation of what is called the 
ammoniacal or volatile alkali. Vegetable matter, in a state 
of decomposition, giving up its elements in contact with 
water and atmospheric air: — ^in other words, the compound 
elementary affinities, as it were, destroyed, by virtue of 
more simple affinities, the separated elements now arrange 
themselves under stronger attractions; — the charcoal unites 
with oxygen to form gaseous carbonic acid; another por- 
tion of oxygen unites with an atom of hydrogen to form 
water; while the remaining elements of hydrogen and 
nitrogen, presented to each other in what is called the 
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nascent state, now unite to form ammonia ! Such is the 
simple arrangement of the elementary atoms of the com- 
plex compounds of animal and vegetable matters ; being, 
for the most part, composed of three and four elements, 
their affinity for each other, as a tripple, or four-fold com- 
bination, is weaker than the affinity of the same elements 
is to form more simple, yet more powerful, compounds : 
as in the binary, or two-fold, state of union — viz., carbonic 
acid, water, and ammonia. Now as it is these three com- 
pounds which constitute the food of all plants, the practical 
farmer cannot be too often reminded of the absolute neces- 
sity of guarding against any loss of the ammonia of his 
manure ; since it is in proportion as this invigorating com- 
pound is supplied to a growing plant, that enables it to 
absorb carbonic acid, and thus appropriate more carbon 
into its growing organism. 

These decomposing processes are, however, not confined 
to the body of the dung-hill ; they are continued, more or 
less slowly, when manure is introduced under the surface- 
soil ; whether this manure be rotten, half decomposed, as 
titter, or ploughed into the soil in a yreen state. In this 
way, then, the ammonia and carbonic acid arc gradually 
sui^plied to the young plant ; and hence the rapidity of 
gi-owth upon hot-beds, where these compound substances 
are supplied in excess. 

Seeing, then, the important part played by ammonia in 
the development of vegetable life, we might here make 
some stringent remarks upon the worse tlian folly of cart- 
ing hot j)ungent manure, and laying it in heaps, a fortnight 
or more, before ploughing it in ! The farmer cannot cal- 
culate the irreparable loss he thus daily, nay hourly, sus- 
tains. Let him, however, take a given quantity (say lib.) 
of sue)!?' T:?aanure, hot from the dung-hill, and another like 
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quantity from a small heap, exposed for a fortnight to the 
air, and digest each, separately, in a quart of rain-water, 
rendered slightly acid by a little oil of vitriol ; filter each 
solution through blotting paper, and then evaporate off the 
water in a slow oven ; let him then weigh and compare 
the amounts of the solid matter left, and he will, in future, 
only cart away from the dung-hill as fast as he can plough 
in and sow his grain ! Hut even this state of things is far 
IVom complete ; and the farmer has suffered a loss of, at 
least, one-tliird of the value of his manure, by allowing 
(loconi])osition to extend so far as to convert his heap into 
shor/ iJUfc/c. '.riiis arises from the volatilization, or dissi- 
jiation, of the carbonate and free ammonia. We have 
shown that animal urine abounds in ammoniacal salts, and 
other animal compounds. These salts are feebly united 
with some animal acid; as the hippurlv^ uric^ and lactic. 
As soon, then, as fermentation takes place in a dung-hill, 
made from the litter and excrements of the stable, cow- 
house, or pig-cote, a decomposition of these animal acids 
more or less rapidly ensues — the 'imsccnty or newly gene- 
rated carbolic acidy unites with the liberated ammoniay 
and forms a carbonate of ammoma ; but even this salt, 
from the increasing temperature of the fermenting mass, 
becomes volatile, and is thus dispersed, along with the 
watery vapour, into the atmosphere. Here, therefore, the 
manure loses considerably in its powers of promoting 
vegetation. It was u2)on calculating such loss, that Sir H. 
Davy was inclined to conclude, that, although not so rapid 
in its results, the 2)loughing in of half decomposed littery 
was, in the ultimate, the more economical plan ; — and, 
certainly, upon heavy clay lands, hia theory was correct : 
as it not only acts its office as a manurCy but it renders 
such soils more porous and divisible, and consequently, 



more free for the admission of air and water. Upon no 
one subject, however, has Sir Humphrey been more mis- 
understood. He by no means lays it down as a law, for 
the general adoption of the practical farmer; but only 
throws out the hint conditionally, and as a guard against 
the farmer allowing his manure, for all purposes, to go so 
far as complete decomposition, or the state of rotten muck. 

It did not, however, occur to the mind of this great 
philosopher, that by the application of gypsum, in powder, 
or by watering such manure with diluted mineral acids, 
(as oil of vitriol or spirit of salts,) that the decomposition 
of tlic manure might still be promoted, without any sensi- 
ble loss or escape of its amraoniacal constituent parts. 

In recommending the practical farmer, therefore, to 
strew gypsum, twice a week or so, over the surface-litter 
of his crew-yard, it is necessary that we give him some 
reason, by proving to him his recompense, for such outlay 
and labour. He must understand, then, that when gypsum 
is brought in contact with the ammoniacal, or volatile salt 
of the fermenting manure, the latter becomes fixed, that is, 
its ammonia unites with the mineral acid, or sulphuric 
acid, of the gypsum, and forms a salt no longer volatile, 
viz., the sulphate of ammonia. The same salt constitutes 
the great fertilizing property of common soot ; the value of 
which material, as a top dressing, experience has long 
taught the farmer. The refuse liquor of the gas-works, 
likewise, contains this salt, in combination wdth the carbon- 
ate of ammonia ; so that by the addition of suljfiiuric acid 
to this liquor, in order to neutralize the alkali, we may 
apply this liquid, at once, to the young plant, by the 
water-tank cart ; or by evaporating the liquid to dryness, 
we may obtain the sulphate of ammonia in a solid form ; 
so as to drill it in with the seed, or sow it broad-cast in 
the s])riug. 



For the above reason, seeing that during tlie ferinen- 
tivc, even to the putrefactive stage of decomposition of our 
dung-hills, there is thereby a considerable loss sustained 
by the evolation of vapourous ammoniacal salt and free 
ammonia into the atmosphere, we earnestly recommend 
the farmer to water the dung-heap, from time to time, with 
diluted sulphuric acid, in order to arrest the ammoniacal 
fumes, and thus prevent the dissipation of this most valua 
ble salt into the air ; there to do him no more good than it 
will do his neighbour ! One quart of sulphuric acid ( oil 
of rUriol) added to 18 or 20 gallons of wpter, in an old 
cask or brewing-tub, will be sufficiently strong for this 
purpose; and the acid liquor may be applied by means of 
cither a portable force-pump, or by the common garden 
watcring-can, over the whole surface of the fermenting 
dungdiill. The sul})huric acid can be bought for 12s. per 
cwt., a mere trifling cost ; while the labour is also a mere 
nothing ! By one cwt. of oil of vitriol, thus expended, the 
fanner secures more than 3 1 cwt. of the sulphate of am- 
monia, which would otherwise be lost : ^vorth at least 20s. 
per cwt., and one of the greatest fertilizers he can posses.^- 


* Wo arc not hero spoculaUng upon, or pre-imagining, a result — wc 
speak from actual facts, and the experience of a fair trial. Mr. Charles 
Hugh Wooll, an mtclligent agriculturist, at Upwell, in the Isle of lily, some 
six or seven years ago, allowtul the author to caiTy out such an experiment, 
hy purchasing the acid, and giving him a heap of half decomposed, and still 
decomposing dung, to operate upon : estimated to contain 300 loads, or 
22r) tons, of manure. This experiment w as perfectly satisfactory^ ; and con- 
vinced the autlior, as it did his friend, of the perfect efficacy of the ap^di- 
cation. At from four to five o’clock in the iiioniing, prior to the experi- 
ment — ^before the sun had gained the horizon — clouds of vapour, loaded 
w'itli pungent ammonia, might be seen and smelt at a considerable distance; 
indeed the whole fermenting mass was compl'=‘^cly enveloped by a dense 
white smoke. After the second application of the acid, however, while the 
vapour was still seen, yet the air at the surface of the heap was perfectly 
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If the farmer shall have adopted the recommendations 
of the author of this essay, and sprinkled gypsum twice a 
week over the surface of his crew-yard, then, by watering 
the manure and compost heaps with this tank solution of 
sulphate of ammonia, he will materially hasten their de- 
composition, by exciting fresh fermentation ; and as the 
heap increases in temperature, the watery parts only of the 
liquid can evaporate, leaving the salt of ammonia crystal- 
ized, and entangled in the manure, precisely as if the dry 
salt had been strewn broad-cast over every thin layer of 
the heap. 

free from the presence of ammonia ! The application of the acid was con- 
tinued now, both moriiing and niglit ; till the amount of Ij cwt. was 
expended ; after wliicli, though tlu; dimg continued to ferment, llierc? was 
no appreciable extrication of ammoiiiacal gas. Here, then, the surface of 
the licap being saturated with free sulphuric acid, any gaseous ampionia 
that might be disengaged during decomposition, as it rose through the 
manure, would be absorbed by the acid, and converted into a suljihatv of 
ammonia. The same intention would be answered by sprinkling a coat of 
gypsum, (plaster of Paris,) about a quarter of an incli thick, over each and 
every layer of the dung-heap, as it is carted from the straw-yard, and then 
placing a layer of half an inch thick on the surface of the inaiiurc heap. 
After the heap has remained a month, it may bo turned ovjir ; and if then 
piiiigont with ammonia, it would be well to apply a little acid at the instant 
of so doing ; at the same time adding another broad-cast of gypsum to each 
successive layer of manure. This, till set about, may appear a tedious pro- 
cess ; but the extra labour and expense will be amply compensated for, in 
the increased value of such manure : 5 ton of which will bo quite equal to 
from Vl-j to 15 of ordinary farm-yard manure! In like manner, the strong 
pungent stench of the stable, pig-cote, and cow-housc, may be neutralized, 
and these places rendered sweet and wholesome in a few minutes, by 
merely watering them with the diluted sulphuric acid, (1 quart to 8 gallons 
of water) ; the neutralization takes place immediately ; and the result, in 
point of increased value of such manure, is, at least, three fold I Tlio same 
results are obtained, if coarsely powdered gypsum is strewed over the litter 
of the stalls, and in those parts of the stable and cow-sheds where the urine 
of the animals collects ; and in stables this plan is, perhaps, the least 
objectionable. 
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We often hear the old maxim, that, ^^muck is the 
mother of gold,” and yet the value of manure — I mean the 
intrinsic value of its soluble inorganic parts — would seem 
to be overlooked by the generality of practical farmers ; or 
surely they would be more solicitous about its increase, 
and take more pains to prevent its liquid parts from run- 
ning to w aste. Thus it is no uncommon thing, throughout 
the country, to witness dung-hills carted to the road-side, 
and all the rich liquid manure draining from them, to find 
its w’ay to the adjacent ditch ! Can anything be more in- 
excusable than this practice ? Can anything betray a 
greater w’ant of the knowledge of what matters arc the 
food of ])lants ? He cannot surely know that he is thus 
losing, at least one-third, if not half, of the value of such 
manure, and, consequently, to w hat extent he is exhausting 
his land, b}^ such culpable negligence; instead of increas- 
ing, or at least maintaining, its productiveness? The 
adage, then, that muck makes gold,” would seem to be 
cither forgotten or but little attended to. 

We have already seen (p. 49,) that the urine of horned 
catile and horses is, independent of its ammoniacal salts, 
particularly rich in salts of potash, and contains, also, some 
earthy phosphates ; it is richer in urea (a very azotised 
substance,) than human urine, but contains a much less 
amount of phosphoric and ammoniacal salts than the latter. 

Berzelius, upon whose estimate wo may rely, gives us 
the following as the composition of the urine of a healthy 
man. — 1000 parts contain — 

Water 933.0 

Urea, Uric acid, lactate of ammonia, and other) 
organic matters, containing nitrogen f ^ 

Sulphates of potash and soda 6.87 

Phosphates of soda, ammonia, lime, and magnesia 5.59 

F 



Sal ammoniac and common salt 5,95 

Mucous of bladder, 0.032, and flint 0.03 0.35 


1000 

Now the urea, uric acid, lactate and phosphate of am- 
monia, and sal ammoniac, contain a large quantity of 
azotiscd matter, or nitror/eii; and hence enable the plants, 
supplied with these compounds, to assimilate, or acquire a 
greater proportion of carbon, from the alniosphcrc, than 
they otherwise would do ; while the plants thus rendered 
vigorous and health}', become more capable of extracting 
from these azotised compounds, the elementary principle 
of nitrogen y so essential to the mature dcveloj^ment of 
their seeds. The other inorganic substance' of the urine, 
(amounting to about one per cent.,) consist of saline matter, 
which would possess precisely the same action on the sc'\ 
whether they were merely dissolved in vrater, or as tlicy 
exist in the urine. This small quantity, however, of inor- 
ganic matter, will not, evidently, account for the fertilizing 
power of animal urine ; hence this powerful influence 
depends upon the urea and other ammoniacal salts, as 
lactate, phosphate of ammonia, &c. 

When urine is allowed to putrefy spontaneously, or in 
fact, when it passes into that stale as it becomes employed 
as a manure, all its urea is converted, by decomposition, 
into lactate of ammonia and volatile carbonate of ammonia, 
(concrete smelling salts of the druggists,) and it is for this 
essential reason, why it is economically expedient to neu- 
tralize, or fix these compounds, by decomposition with 
plaster of Paris,* or directly, by the addition of oil of 
vitriol to the recent urine. 

* To illustrate my meaning, of what is called “ decomposition** by a 

diagram, we must bear in mind that gypsum, or plaster of Paris, is a com- 
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Through the kindness of my friend, Mr. Jas. Hazledine, of 
Warburton, in Cheshire, I have had the accompanying plate 
engraved, of his farm premises, showing his construction of a 
dung- water tank, and the drains leading to it. This tank was 
made in the spring of 1B44. 

EXPLANATION OP THE PLATE. 

a. — Dung water tank, built of stone and puddled at the bottom. 

and outsides. Length, 24 feet — width at the bottom, 2 feet 
9 inches — depth, 3 feet, [all inside measure.] Contents, 
8 cubic yards. The bottom of the tank is laid with flag, 
and the top covered with strong flag. At the lower, or 
south end of the tank, a double wall was made, and a 
cavity of a foot, well puddled. 

b. — A longitudinal section of the tank. 

c. — A cross section of the tank. 

d. — Under-drain from manure heap. 

e. — Under-drain from down spout of building. 

f. — Under-drain from shippons, and main drain from pig cotes, 

stables, &c. 

g. — Under-drain from stable. 

h. — ^ down spout of building, emptying into the main dung- 

water drain f, and mthout which it would soon be choked up, 
i! — Under-drain from pig cotes. 

k. — Under-drain from privies, &c. 

l. — Under-drain from spout. 

m. — Under-drain from milk-house. 

n. — Under-drain from the slop-stone, and from the soft and hard 

w'ater pumps. 

o. — Hard water pump. 

p. — Soft water pump. N.B, A terris cistern under back kitchen. 

q. — Slop-stone. 


pound substance, consisting of sulphuric acid ( oil of •Bxtriol^) imited to lime 
as a base ; while volatile salt is composed of carbonic acid and ammonia. 

Now when these two compound substances (gypsum and volatile salt,) 
are brought into contact, they mutually exchange theix acids and their 
bases, thus — 

C The lime and car- 
;bonic acid unite to 
form carbonate of lime 
/or chalk. 


The sulphuric acid] 
and ammonia unite to / 
form a salt no longer) 
volatile, viz., sulphate^ 
of ammonia. 


GYPSUM 


Sulphoiic acid 
Ammonia 


Lime 

r'*<’*bonic acid 


volatile salt. 


When oil of vitriol is added to urine, it displaces both the lactic and 


carbonic acids, and unitcs’directly with their ^nmonia. 


F 2 



It cannot be too often insisted upon the great negli- 
gence of throwing chamberlee away, instead of adding it 
to the contents of the dung tank. 1000 pints of urine 
contain OOlbs. of fertilizing matter, which, in an agricultu- 
ral point of view, is worth at least 24s. per cwt. -Now as 
every adult person voids nearly 1000 pints of urine an- 
nually, this loss amounts to an avarage of 12s. per head. 
Again, to estimate its value by comparison ; if 5 tons of 
farm-yard manure, per acre, is requisite to maintain the 
farm in good heart, then, calculating from Boussingault’s 
table, about 4 cwt. of the solid matter of urine, would, in 
fertilizing power, produce a like effect, it being from 25 to 
33 times the power of such manure.^ 

If, then, we estimate every 1000 parts of the urine of a 
cow, also, to yield OOlbs. of solid fcitilizing matter, then, 
as the quantity voided is stated by Sprengel to be lOOOfJlbs. 
annually, we find 9 cwt. 271bs. as the product, worth at 
least 20s. per cwt. Under the present bad economy of 
the farm-yard, all this amount of liquid is either allowed 
to run to waste, or become decomposed, which, if properly 


• Calculating that three pints, daily, is the average of the urine voided 
by each adult person, then, in the parishes of Wisbech and Walsoken, con- 
taining 10,000 inhabitants, there will flow down the river, or be otherwise 
lost, as much fertilizing matter annually, in the urine alone, as would supply 
manure to a farm of 1500 acres, yitdding a return of 4500 quarters of corn, or 
an equivalent produce of other crops ; and if we estimate the quantity of 
night-soil thrown into the river, in the course of one year, by the emptying 
of privies, &c., from the parish of Wisbech alone, it would, when properly 
made into compost, be sulFicicnt to manure 1143 acres for turnips, wheat, 
and barley — that is, the wdicat and barley gro-wn after manuring for turnips : 
this is the annual amount, calculated from pretty accurate data, as thrown 
into our river ; but provided all could be collected, then, 10,000 inhabitants, 
calculated to void half a pound each, ^yould produce suincicnt night-soil to 
keep 2715 acres of arable land in good heart— and yielding 8147 quarters 
of a grain crop, &c. 
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collected and its ammonia fixed, would be an invaluable 
manure for young corn and grass land, as avcII as for 
watering the manure heap, and to excite fermentation of 
the farm-yard litter. Indeed, if all the urine of the farm- 
yard, cow and bullock sheds, stables, piggeries, &c., were 
collected and properly inescrved, a much less amount of 
guano and other extraneous manures, w^ould require to be 
imported into this country, or with a continuation of bone- 
dust, and sucli artificial manures as contain phosphoric 
salts for their bases, the produce of the country would be 
greatly increased. 

We have entered sufficiently far into the examination 
of the urine and solid excrements of animals, (which form 
a part of all good farm-yard manure,) as shows us upon 
what substances they exert their influence upon vegetation ; 
anc? we have seen that this influence mainly depends upon 
{lie relative quantity of animal organic matter, and saline 
inorganic sails, which such manure, or dung, contains: — 
further, we have traced the high fertilizing power of such 
manure to be, in value, in proportion to the quantity of 
nitrogen contained in ils ammoniacal salts. 

When, then, the practical agriculturist shall consider 
the importance of the inorganic constituents of the soil 
and of his manures, and shall duly calculate the amount of 
alkaline and phosphoric salts, removed and exported an- 
nually by grain and cattle from the soil, then, and not till 
then, will he see the imperative necessity <.f maintaining 
the hearV of such soil, by the timely a])plication of such 
manures, as will restore to it its withdrawn fertilizing com- 
pounds. Let him bear in mind that every coomb of barley 
abstracts 51bs., while every coomb of wheat withdraws 
4lbs. of such salts from the soil. 

The following table represents the amount, in pounds^ 
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of the different quantities of alkalies, earths, and acids, 
(united as salts,) as withdrawn by a four-course system 
from one acre of a soil, such as that of Norfolk — estimating 
the turnips at 26 tons, barley coombs, clover and rye- 
grass each one ton, and the wheat at 25 bushels . — f John- 

Total. 

2;i3.0 
%.G 

32.9 
10.3 
299.2 
72.H 
51.5 
25.0 

970.9 

If vve examine the contents of the first column, we riiust 
see the absolute necessity of not only manuring for turnips 
with farm-yard manure, in order to furnish the alkaline 
salts, (as sulphates, muriates, and silicates of potash and 
soda,) but of the great advantage wc gain by applying 
bone-dust, or some compound JertUizer^ containing phos- 
phoric acid as an ingredient, in order to furnish the requi- 
site quantity of phosphoric salts — as the phosphate of 
lime, magnesia, and soda. 

Upon the principle of the rotation of crops we arc 
enabled to grow tw'o kinds of plants at the same time upon 
the same soil ; the one not materially robbing the other, 
or first crop, of any of those inorganic salts requisite to its 
full development. 

How very opposite, however, to these facts, would 
stand the case of following wheat after wormwood or 
tobacco, both these plants drawing largely upon the soil 
for those materials required by the wheat, especially for 


saw’5 Zee., p. 326.^ 



Turnip 

Parley. 

Red 

Rye 

Wheat 


roots 

'.Oraiu 

Straw 

clovor 

^TUSS. 

Grain 

Straw 

Potash 

145.5 

5.6 

4.5 

45.0 

28.5 

3.3 

0.6 

Soda 

64.3 

5.8 

1.1 

12.0 

9.0 

3.5 

0.9 

Lime 

45 8 

2.1 

12.9 

63.0 

16.5 

1.5 

7.2 

Magnesia 

15.5 

3.6 

J.8 

7.5 

2.0 

1.5 

1.0 

Alumina (clay) 

2.2 

0.5 

3.4 

0.3 

0.8 

0.4 

2.7 

Silica (flint) 

23.6 

l‘23.6 

90.0 

8.0 

62.0 

6.0 

86.0 

Sulphuric acid (oil of vitriol) . . 

49.0 

1 1.2 

2.S 

10.0 

S.O 

0.8 

1.0 

Phosphoric acid (bone acid). . 

22.4 

4.2 

3.7 

15.0 

0.6 

6.6 

5.0 

Chlorine (sx^irit of salt) 

14.5 , 

; 0.4, 

; 1.5 

8.0 

0.1 

• 0.2 

0.9 
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the growth of the straw : thus while 1000 parts of vetches 
only abstract 27 parts, and 1000 of beans 20 parts of 
potash — 1000 of wormwood would withdraw 73 parts of 
the same [alkali from the soil. After the abstraction of 
so much potash from the soil, it would be a vain labour to 
attempt the cultivation of wlu^at, as there would remain 
too little alkali in the soil to unite with silicious earth, to 
form the silicate of i)otash, to insure the crop of wheat. 

Our wheat crops, however, have often other comj)anions 
growing with them, by no means friends to the fanner : 
as the wild camomile and Scotch broom. These plants 
greatly iin])ede the growth of corn ]dants ; nor is this at 
all to be wondered at, when it is known that their ashes 
yield as much alkali (7^ per cent.) as is withdrawn by the 
corn plants themselves. Again, the darnel^ cockle-weed^ 
or thrcH^ and the Jleabane^ chickweed^ and yroinidsely are 
*too often allowed to grow with our coin crops. Now these 
weeds blossom and bear seed at the same time as the corn ; 
so that when grow ing with it, they draw part of the com- 
j)oucnt matters of the soil — every 100 parts of the ashes of 
lares containing 40 per cent, of carbonate of jiotash — so 
that in proportion to the vigour of their grow th, that of the 
corn must decrease : the one dejuiving the other of part of 
its proper food. There arc plants, however, wdiich require 
little or no potash at all for their grow^th, and yet attain a 
considerable size — viz., the poppy^ wdiich generates in its 
organism a peculiar vegetable alkaloid, called morphia : 
serving all the purposes of a true alkali, Indian corn, 
Zea Mays^ and the Jerusalem artichoke, contain either no 
potash, or only traces of it; and for this reason, (the potash 
of the soil being of no use to them,) they may be cultivated 
without rotation, on the same soils, for several years in 
succession : particularly if the straw and herbs (or their 
o'’hes) be returned to the soil after reajnng the crop. 
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As we have already considered the composition of 
animal bones — that they contain from 60 to 70 i)er cent, 
of the phosphate of lime, and from H to 4 per cent, of 
phosphate of magnesia — and as we have also shown that 
these same materials exist in the seeds and straw of all 


corn plants, w^e will examine the proportion of these phos- 
phoric salts in different kinds of farming produce : thus — 
100 Pakts of Plants yield in Ashes per Cent. 


Wheat 

Straw of Wlicat 
Bran of ditto ... 

Barley 

Barley chaff ... 

Oats 

Straw of Oats... 

Rye 

Straw of Rye ... 

Peas 

Straw of Peas... 


2.4 ) 

7.0 M.C 
5.2) 


4.0 ) 

5.1 j 


7.0 

9.1 


2.3 

3.0 


G.O? 


3.1 ) 
11.3 j 


14.4 


J crusalem Artichokes 

Stems of ditto 

::::::::::: iU 

Hay of Red Clover 

7.7 

Potatoes 

4.0 

Turnips 

7.0 

Mangle Wurzcl 

6.3 


In the above table we see at once tlio quantity })er 
cent, of ashes yielded by each part of the plants employed, 
as well as the average of the grain, straw, &c. taken to- 
gether, as 14.6 for the grain, bran, and straw of wheat; — 
that is to say, the crop, if removed from the soil, will be 
considered to extract 14.6 per cent, weighty of the whole 
crop. The straw of wheat, however, as well as of other 
white crops, varies according to the soil upon which it is 
grow n ; thus on chalky soils it is 16.5 ; on a clay soil only 
6.5; and Davy found the average 15.5: from these the 
average is 11.37. 
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Composition of 100 Pakts of the Ashes. 


100 Parts 

of 

the Ashes 

of the 

following Plants 

contain, 

1 

2 

3 

4 

5 

.±\ 

Salts soluble in water, &c. 

Earthy Phosphates. 

Earthy Carbonates. 

Silicious Earth, or finely 
dried flint. 

Metallic Oxides, or rusts 
of metals. 

Loss in the analysis. 

Wheat 

47.16 

44.5 


0.5 

0.25 

7.6 

Hran 

4.1G 

4G.5 

• • • 


0.25 

8.6 

Wheat Straw 

22.5 

G.2 

1.0 

C1.5 

1.0 

7.8 

Oats 

1.0 

24.0 


60.0 

0.25 

M.75 

llarlcv 

29.0 

32.5 

... 

35.5 

0.25 

2.8 

ParlH Chaff. 

20.0 

7.5 

12.5 

57.0 

0.5 

2.25 


This table exhibits the analysis of wheat, oats, and 
barley, giving in the first column the relative quantities of 
soluble salts ; in the second the earthy phosphates of 
lime and magnesia — showing the strengthening quality of 
wheat over oats and barley. The earthy carbonates are 
inconsiderable, (third). The fourth and fifth columns, 
however, show the large quantity of alkali which must be 
withdrawn from the soil, in order to render such an amount 
of flint soluble. If wheat yield 47 of soluble matters, and 
44i per cent, of earthy phosphates, viz., 91 i — these num- 
bers, with the loss in the analysis, come near to the average 
of six different kinds of wheat, viz., 95. 

To explain the action of bone earth, or that of flint 
and potash, more fully, it will be understood that the roots 
of plants cannot take up, or imbibe, either bone-earth or 
the earth of flint, in the solid state. The phosphoric acid 
of the bone-earth is introduced in combination with either 
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alkalies, as potash and soda, or as a soluble phosphate of 
an alkaline earth, as lime and magnesia ; \vhile the flint 
must be united with either potash or soda (in the state of 
“ soluble glass"'") before it can be assimilated by the organ- 
ism of the plant. 

The advantage of fallowing land, then, depends entirely 
upon the production of fresh supplies of that peculiar com- 
pound of flint and potash (soluble glass) which has been 

removed or witlidrawn by previous cropping. So 

essential, indeed, arc these inorganic compounds to the 
life, vigour, and productiveness of the plant, that it would 
be next to impossible to bring any one of the family of the 
grasses — and wheat, oats, and barley, are but grasses im- 
proved by culture — to full maturity, whose solid frame- 
work is silicate of potash, unless both flint and potash 
exist in the soil. In some plants flint would appear to 
perform the office of woody fibre, as in the Equiselaciwj 
(mare’s-tail,) and bamboos, in the same way as the crys- 
tallized oxalate of lime does in many of the lichens or 
mosses. 

Again, as all the seeds of the tribe of grasses contain 
phosphoric acid, united with magnesian earth and ammo- 
nia, these inorganic matters ought to exist in every soil, 
upon which these seeds are sown, or in vain shall we look 
forward to reap a golden harvest. As we have shown, in 
like manner, that all plants of this class require silicated 
alkaline earths in order to perfect their stems or straw, and 
that unless the straw is so perfected the grain will never 
attain its full development, so of necessity must every soil 
also contain these inorganic materials, unless we supply 
such soil, or the plants growing in it, with such a manure, 
or fertilizery as shall contain these essential ingredients 
ready formed for absorption, by the young plant : since it 
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is this compound substance fa species of soluble glass) 
which excites in the plant the power of secreting tlie first 
particle of woody-fibre : in other words, which causes the 
incipient deposit or formation of wood — the plant still con- 
tinuing to accumulate this silicious material through every 
part of its structure. 

Without these requisites — inorganic compounds of alka- 
line and phosphoric salts ; silicated alkalies and alkaline 
earths — the plants may become herbs, but never fructifying 
seed plants. 

Of so much importance, indeed, are the inorganic 
matters to all our arable soils, and as constituents of the 
manures we employ to them, that we may very safely 
select any analysed soil, or compost inorganic manure, for 
any plant, if w^e will only examine the composition of the 
ashes of its seeds and straw. If the soil or the manure 
sltall be found to contain the materials found in the ashes 
of the straw and seeds of any plants we may rely upon 
such a manure^ or such a soily as fitted to the healthy 
growth and full development of that plant. 

This, then, most indisputably satisfies us that the mineral 
and saline inorganic matters of a soil or a manure, are of 
far more importance in agriculture than has hitherto been 
given credit to. It matters not what each plant, or natural 
family of plants, takes from the soil — that is, whether it be 
silicious earth, lime, or magnesia, potash, soda, phosphoric 
or sulphuric acid, some two or more of these it must ac- 
quire in order to attain perfection. Thus it is not every 
plant that requires silicated alkalies or earthy phosphates — 
for instance, the wood-sorrel abstracts potash only: the 
sharp sour taste of its juice being dependent upon the pre- 
sence of oxalic acid. The saline plants called salt-wort 
and jointed glass-wort (which grow abundantly in our salt 



82 


marshes — the latter being often sold for samphire,) appro- 
priate in their structure crystallized common salt, or at 
least, in the absence of this, some salt of a similar nature — 
as muriate of potash, &c. So the solid parts of the roots 
of the common marsh-mallow contain more phosphate of 
lime (earth of bones) than of woody fibre ; while we find 
the leaves of the common lead-wort covered with fine horn- 
like or scaly j^rocesscs of crystallized carbonate of lime, 
(marble). 

Thus, then, we see that all plants require alkalies or 
alkaline earths, as a hase^ with which to unite with some 
acid to form salts or saline compounds. In the grasses 
and corn-plants they exist as silicales and ^ihofi^diatcs ; in 
others the alkali is united with tartaric acid^ as in the 
common field-sorrel and juice of grapes ; in others with 
oxalic acid, as in the wood-sorrel; in others with iitric 
acid, as in lemon juice, &c. Again, in lichens we sec lime 
and oxalic acid; and this same earth, with carbon ic acid, 
supplying the place of wood : while in the marsh-mallow 
we find lime and phosphoric acid preponderating over the 
w’oody fibre of the roots ! 

From the foregoing arguments and facts as to the part 
played by the inorganic compounds of the soil, or of the 
manure we employ in the production of food for man and 
animals, we are compelled to admit that the only rational 
principle — the true — the fundamental principle — in agri- 
culture, as far as regards the application of manures to the 
soil, or of the fitness of the soil itself to the growth of any 
particular species of plants, is, on the one hand to restore 
to it those constituents which have been removed by the 
crops, or to maintain its staple quality by what may be 
termed artificial means ; in other words by supplying the 
soil with those inorganic compounds found in the ashes of 
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the plants themselves through the three respective stages 
of their growth — viz. : the young plants, their flowering, 
and seed-bearing. To accomplish these ends I have en- 
deavoured to lay down some few principles by which to 
enhance the value of the farm-yard manure. I have at- 
tempted to convince the practical farmer of the loss he sus- 
tains by neglecting such points, while I have also laboured 
to point out the simple, cheap, and exj)edilious means by 
which he may remedy the evil, with considerable advan- 
tage to himself, for a very incomiderahle ouilay.^' 

It is true I have not entered upon the nature and proper- 
ties of many of those manures which have been recommend- 
ed — and some deservedly so — to the farmer ; such as lime, 
common salt, gypsum, saltj)etre, nitrate of soda, guano, 
glauber salt, bone and sulphuric acid, rapecahe, gas liquor, 
&c. :«thc limits of a mere Essay altogether precluding such 
notices in detail : nor have I at all entered upon either the 
merits or demerits of those many articles which figure in 
the manure market under the titles of vegetable fertilizers 
and artificial guanos : since not one of the latter is accom- 
panied by any statement (to the farmer) of what materials 

* If the practical farmer should raise an objection to the adoption of my 
views as regards the exi>enso of the construction of a dung water tank, &c., 

1 beg leave to reply to him in the terse language of Mr. Mechi’s fifth Icttci 
in the Farmer’s Magazine for September, 1814: — “ The iron gutters and 
pipes to our roofs may be found fault willi on account of the expense ; hut 
I really cannot see the utility or profit of the present custom, that is, putting 
good and costly manure on straw and then wasliing it all out again by tons 
of thousands of gallons of pure water off the roofs, taking especial care 
that it sliall poison tlie horse pond, and then run down to enrich some stran~ 
gcr's meadow at the first Jlood. I hope, in fifty years* time, Uie farmer who 
docs this will be considered insane. The id on of a man throwing away his 
manure with his left hand, and, with his right, paying money to bring it 
back again all the way foom Peru or Africa, seems too ludicrous for the 
nineteenth century.** Admirable reasoning, and completely to the point. 
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such compounds are made up or composed. Like quack 
nostrums, they profess to remedy every evil and to cure 
innumerable diseases ; but the inventors are none of them 
candid enough to declare upon what principle this amount 
of good is to be effected. The manures, or three com- 
pound Inorganic Fertilizers I propose to offer to the agri- 
cultural public, are fabricated upon the principle of the 
wants of each respective crop of the rotation system. For 
instance, where the grasses and white crops are required, 
that manure containing silicates and phosphates in excess, 
would be the best adapted, whether used at the time of 
drilling in the seed, or mixed with common manure, or as 
a top dressing in spring. 

Again, where wheat follows heansy only these ingredi- 
ents will be withdrawn by the latter, which that plant 
requires: in other words, which it can assimilate or appro- 
priate to its own individual use, as an essential component 
part of its organism or structural parts; leaving in the soil, 
besides its own excrementitious matters, the alkaline phos- 
phates and soluble silicates of the compound manure for 
the use and appliances of the succeeding wheat crop : 
these compound substances being perennial^ that is, lasting 
over two or more years. In like manner of the generality 
of other crops ; the only essential difference mainly resting 
as to the growth of the crop when first commencing with 
these manures — and this principle holds equally good when 
they are used as a top dressing in the spring.^ The dif- 


♦ These manures, being for the most part solablc, admit of being dis- 
solved and diffused in water, and so applied by the water tank carl, in the 
same way as Liebig directs the composition or solution of bone in sulphuric 
acid and water : an advantage, in many circumstances, as dry seasons, &c. 
of the highest importance. Again, as the potential ammonia, or ammoniacal 
salts, as well as silicates of these manures are not volatile, the action of the 
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fercnt ingredients composing these manures, or compound 
fertilizers, are calculated fi*om the exigencies of the plants 
to be grown in the common rotation system, ascertained 
by the chemical analysis, of what inorganic matters each 
Virop draws from the soil during the different stages of 
growth. The great and important use of chemistry to the 
agriculturist consists, first, in enabling him to ascertain the 
proper food of all those plants it is his province to culti- 
vate ; second, of the proper method of preparing and ap- 
plying suitable manures ; and third, of ascertaining the 
nature of the soil, so as to vary the composition of his 
manures according to the presence or absence of those in- 
organic materials which are requisite to the full develop- 
ment of the particular crop he is about to cultivate. By 
this means he will be able to supply whatever matters are 
required by each plant, as well as the quantity and pro- 
jmrtion to serve for assimilation, by the crops in perspec- 
tive. If, then, these ends are attainable, and if the soil, or 
the compound manure, can furnish to the present as well 
as leave to the succeeding plant all the nourishment each 
requires, and that in a condition capable of being easily 
assimilated, we may fairly calculate, under average seasons, 
as a certain result upon reaping a good crop. Again, it is 
a certain fact that by the use of these compound manures 
many soils that are now termed almost wholly unproduclive, 
inay be rendered not only productive and fruitful, but may 
be further brought into that condition, as by i continued 

sun and air will not, as in guano, OTaporatc them from the soil ; they will, 
on the contrary, remain fixed till removed by the growing vegetation ; 
while another important feature characterizing these compounds is, that 
they attract humidity from the atmosphere, and thus supply a constimt 
source of moisture to the plants, as well as presenting their active ingredients 
in the only way in which the plants can absorb them, viz., in a state qf 
solution. 
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use of the wianures, they will continue to raise the same 
amount of the same crop for three or four years in succes- 
sion, where only one crop can now be raised to advantage 
once in the same number of years. As we know for a foct 
from chemical analyses, that certain crops do withdraw 
certain substances from the soil, and that such a soil be- 
comes unfitted for raising a second or third similar crop in 
succession ; so, then, do we know, too, as a fact, equally 
certain, that if we supply to a soil those matters abstracted 
from it by the previous crop, it will continue to ]>roduce a 
second, third, and fourth crop of the same plant every 
year : at least this argument holds good so far as corn- 
crops are concerned. With those plants which accumu- 
late numerous long and strong roots, an objection to too 
frequent a succession may be raised, but not in the more 
delicate ones of the corn tribe. 

From these short arguments it will be seen, that the 
compound manures I propose offering, arc not only fertil- 
izei's, but that, like bone, they administer to the other crops 
in succession ; for, independent of the ammoniacal and 
alkaline fixed salts which enter into their composition, 
their base is a preparation from bone itself. I am thus 
candid as to the general nature of these compound fertil- 
izing manures, because I know how very easy it is for any 
scientific chemist to corroborate or refute my assertion. 
The secret of their preparation alone remains with me : 
that is, so far as the actual compounds of their composition 
being the result of chemical decomposition. All I shall 
say further here, is,^ that I have, during the period of fifteen 
years, put each of these manures to the test at difierent 
times, and in no one instance have I been disappointed in 
the result of any one experiment, even though in these 
trials, I only used the compound ingredients of each 
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manure separately : the preparation of the soluble silicates 
alone excepted — my experience of the important efficacy 
of which, has been confined to and within the last five 
rears ; but with confirmations so ample, that I am com- 
pelled to rank these compounds as foremost^ and on many 
soils, as absolutely indispensable in the cullivaiion of corn 
plants. As it is my intention to publish a prospectus of 
these ‘‘Compound Inor^^^anic Manures,” fully explaining 
their action and for what crops to be aj)plied, I need merely 
here specify that the price will not exceed 2i>3. per acre, for 
wheat, rye, oats, and barley, peas, beans, grass, turnips, 
mangle wurzel, potatoes, &,c. 

In conclusion — I trust the enlightened and liberal mind- 
ed agriculturist will admit, that I have at least, pointed 
out to him the necessity of better preserving the manures 
of his* own farm ; and he will give me some credit for my 
candour, when I assure him, that if he will only do this, 
he will have little need of expending his capital uppn 
guano or any other artificial manures : convinced as I am, 
that by such means the importation and sale of such 
articles will be less required ; or by their application the 
produce of the country will be materially increased. 


JOHNSON, PRINTER, WISBECH. 




